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THE   GRAPE  PHYLLOSERA. 

Br  CHA8.  V.  RILEr,  M.  A.,  Ph.  D. 

is  an  insect  which  is  attracting  much  attention  juat  now,  and 
liich  baa  held  a  very  prominent  place  in  ocouoniic  entomological 
nrc  during  tlie  past  five  years.    It  has  occnrreJ  to  me  tliat  it 
Dot  be  nninterest  iog  to  the  many  readers  of  The  Fopit^  Sci- 
^ONTULT  to  have  the  facts  now  known  abonl  it  laid  before  ihem 
pular  form,  and  with  as  little  of  the  nomenclature  of  science  as 
'  lent  willi  precision.   I  therefore  transmit  the  fullowing  advance 
&om  the  forthcoming  sixth  "Entooiologicnl  Kcport  of  Missouri," 
•tightly  modified  to  adapt  it  to  the  jiages  of  the  Monthly. 
nuny  the  term  "  Phylloxera  "  is  void  of  meaning,  so  that  it  may 
.  to  say,  at  the  outset,  that  it  ia  3  term  derived  from  the 
(^wUloi' and  {tjpo;),  meaning  withered-lmf,  and  founded  many 
by  Boycr  de  Fonscolombc,  to  designate  a  pecuHiir  genos 
It  waa  originally  ereeted  for  a  species  {PK'jU»xera  quer- 
oommon  in  Europe  on  the  under  side  of  oat-leaves,  which,  in 
I  of  it«  pimctures,  wear  a  withered  appearance.    The  genus 
|>ris<M  aeveral  species,  none  of  them  affecting  miiu's  iutcrCBts 
the  species  under  considcratton  (vaatatrix  Planchon).  This,  on 
of  iu  injurious  work,  has  acquired  such  prominence  that  the 
tena  has  como  to  be  used  in  a  broader  sense,  and  to  iudicate 
Ibe  insect  and  the  disease  it  produces;  just  ns  in  botany  the 
uidiutn,  though  originally  referring  only  to  a  genus  of  cryplo- 
plaut*,  ifl  now  popularly  employed  to  dcEignatc  thu  mildew  on 
CBUscd  by  Oulium  Ttickeri. 

BIBLIOGR-VPHICAL. 

Hwt  pnhliNlied  reference  to  this  insect  was  made  in  the  year 
'  by  Dr.  Am  Kltch,  the  State  Entomologist  of  New  York,  who 

"JUMlisd«  t>  SoeiAl^  EDtomolo^uo  Je  France,"  tome  ilL,  p.  Sii. 
'"JCf*  Totk  Kntomologiu*!  ReporU,"  vol.  L,  p,  IDS. 
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Bub§eqHenlly  described  tlie  gall-inbabitiDg  type  of  it,  which  '. 
termed  ga/lascola,  iu  a  rather  iuHufficieiit  maiiniT,'  by  the  Dame 
Pemphii/iui  I'icij'ulne.  Dr.  Fitch  knew  very  little  of  the  insect,  as  we 
uiiderstiind  it,  to-day.  It  waa  siibae(|ut  utly  treated  of  by  Beverul  Amt-ri- 
can  authura,  and  in  January,  1867,  Dr.  Henry  Sbimer,  of  Mount  Carrol, 
111.,  projiosed  for  it  a  new  family  {Lakfyloispharidce)'  which  has  not 
been  accepted  by  horaoptcnsts,  for  the  reason  that  it  was  founded  od| 
oliarnclers  of  no  family  valtie.  ^ 

All  these  authors  referred  to  the  leaf-loune  dcgcribed  by  Dr.  Fitch, 
And  never  dreamed  that  the  insect  existed  in  another  type  on  the 
roots.  During  the  few  yeare  following  our  civil  war  a  scriouB  dis- 
eane  cf  the  Grape-viue  began  in  aUract  attention  in  France,  and  soon 
caused  so  much  alarm  that  the  Minister  of  Agriculture  and  Commerce 
in  that  country  offered  a  prize  of  20,000  franes  for  an  effectual  and 
jfraclicnlile  remedy;  and  a  special  committee  was  appointed  to  draw 
up  a  jirogranime  of  condithms,  and  award  the  prize  if  it  saw  fit  bo  to  do. 

The  diBease  is  known  as  pourridif,  or  rotting,  the  roots  becoming 
swollen  and  bloated,  and  finally  waBling  away.    There  were  no  end  of 
Burniises  and  theories  as  to  its  cause,  until  Prof.  J.  E.  Planchon,  of 
MonlpeUier,  in  July,  180R,  announced'  that  it  was  due  to  the  puncture 
of  a  minute  insect  belonging  to  the  phinl-louse  family  [Aphidida),  and 
bearing  a  close  resemblance  to  our  gall-louse.    Tlie  insect  was  subse- 
quently described,  by  the  same  author,  from  the  apterous  form,  under 
tlie  name  of  Rhliophh  vaefiifrir,  and  not  till  September  of  the  same 
year*  when  the  winged  insect  was  discovered,  did  ho  give  it  the  naiofl 
iiy  which  it  is  now  so  well  known.    In  January,  18611,  Prot  J. 
Wcstwood,  of  Oxford,  England,  announced'  the  receipt  of  both  the 
gall  and  root-inhabiting  types,  from  different  parts  of  England  and 
Ireland,  and  his  inability  to  distinguish  between  the  two.    In  the  sam^ 
article  he  announced  having  received  the  gall-making  type  from  IIai^| 
mersmitb  in  and  having  described  it  by  the  name  q\'  Peritynihia 

vitUatia,  in  a  notice  communicated  to  the  Ashmoleau  Society  of  Ox- 
ford, in  the  spring  of  18C8,  which  communication  was,  I  believe,  ncverifl 
published.    In  the  spring  of  1869,"  M.  J.  Lichtenstein,  of  Mont  pell  ier^* 
first  hujiarded  the  opinion  that  the  Phylloxera,  which  wbb  attracting 
so  much  attention  in  Europe,  was  identical  with  the  American  insect 
described  by  Dr.  Fitch.    This  opinion  gave  an  additional  interest  to 
our  insect,  and  I  succeeded  in  1870,  while  the  Franco-Prussian  w 
vyaB  at  its  highest,  and  just  before  the  investment  of  Paris,  in  esta 
lishing  the  identity  of  their  gall-insect  with  ours,  through  eorrespon 
ence  with,  and  specimens  sent  to,  Dr.  V.  Signoret,  of  that  city.  Durin 

'  Kcport,  vol.  iii..  g  111. 

*  PwweedingB  AcnJcmj  of  Nntnral  Stlenuc*,  Philmielphia,  Jmuftry,  IBBT, 

*  Uamgtr  Hh  Midi.  July  '12.  I»U8, 

*  "  ComptM  rcDduB  du  I'Aoul^mla  iJoa  Sciences  dp  Paris,"  September  11,  1SS8. 

*  Oardtnen'  O'hronude,  Juiuuj  80,  1809.      *  "  Insvctologic  Agricolc,"  IBSO,  p.  169, 
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the  sam«  year  I  niso  eRtahlisbed  the  identity  of  tlie  gall  and  rooMn- 
bsbiliiig  types,  by  showing  that  in  the  fall  of  the  year  ihi'  last  l>rood 
of  gaU-Uetr  betake  thenisolves  to  the  rootM  and  hibernate  thereon.  In 
1871  1  \-ieilerl  Franco  and  studied  their  insect  in  the  field ;  and  in  tbo 
fall  of  ibal  year,  after  making  more  extended  observatione  here,  I  wae 
alilo  to  give  absolute  proof  of  the  identity  of  the  two  in9ect§,  and  to 
ittaJu  other  discoveriefl,  wbich  not  only  interested  our  friends  »broad, 
but  were  of  Titnl  importance  to  our  own  grape-growers,  especially  in 
the  Mississippi  Valley.  1  have  given  every  reason  to  believe  that  the 
MjMMn  of  the  European  vine  (  Vldg  vhii/tro)  whi'n  planted  here,  the 
^^IHU  foilnre  of  many  hybrids  with  the  European  vintfera,  and  the 
deterioration  and  death  of  tunny  of  the  more  tender-rooted  native 
*»riette'(,  are  mainly  owing  to  the  injurious  work  of  this  insidious  little 
root-ioitse.  It  had  been  at  its  deptructive  work  for  years,  producing 
Injury  the  true  cause  of  which  was  never  suspected  until  the  pnbli<'a- 
tiouof  thearticlt*  in  the  "  Fourth  Entomological  Report  of  Missouri."  I 
kIbo  thowed  that  some  of  our  native  varieties  enjoyed  relative  immu- 
nity from  the  insects'  attacks,  and  urged  their  use  for  stocks,  as  a  means 
ef  rvi-atablishing  iho  blighted  vineyards  of  Southern  France. 

The  dlAeaae  continued  to  spread  in  Europe,  and  became  ao  calam- 
iloui  in  the  last-named  country  that  the  French  Academy  of  Science 
appointed  a  standing  Phylloxera  Committee.  It  is  also  attracting 
wow  wtentiou  in  Portugal.  Austria,  and  Germany,  and  even  in  Eng- 
land, where  it  aSects  hot-hoase  grapes. 

Tlu'  lileralare  ol  the  subject  grew  to  such  vast  proportions  that, 
iftiT  {inMishiii'i  »  biographical  review,  containing  notices  and  eummo- 
rii-»  >yi  Am  arlicles  or  treatises  published  during  the  four  years  of 
IM(t-'Tl,  Flanchon  and  Lichtenstoin  gave  up  the  continuance 
fi  the  work  as  impractifabic, 

Al  the  snggestion  and  with  the  cooperation  of  the  Socidt^  Ceutrale 
^'Agriculturu  de  rHeranIt,  the  French  Minister  of  Agriculture  last 
•ntnran  commissioned  Prof.  Planchon  to  visit  this  country  and  learn 
all  could  about  the  insect  and  its  effects  on  oar  different  vines. 
Prot  Planclion  arrived  here  the  latter  part  of  August  and  remained 
tfTcr  a  monlb,  during  which  lime  he  visited  many  prominent  vineyards 
is  Ibo  EttJStrm  Stalls,  on  Kelley'a  Island,  in  Miasonri,  and  in  North 
Carolina.  His  investigations  not  only  fully  corroborated  all  my  pre- 
vtotw  conclusions  regarding  tho  Phylloxera,  but  gave  him  a  knowledge 
of  iIm  qaality  of  our  native  grapes  and  wines  which  will  be  very  apt 
lodI«]M>l  much  of  tho  prejudice  against  them  that  has  so  univeranUy 
foHMMd  hi*  countrymen,  vbo  have  not  followed  our  recent  rapid 
progTW  In  Titiculture  and  viniculture,  but  found  their  opinions  on  the 
tafcrlar  n'*nlt«  whicli  attended  the  infancy  of  those  industries  in 
AmericA,  Such,  in  brief,  is  the  history  of  the  grape  Phylloxera.  Let 
n  itow  lake  a  cIo»ct  insight  into  the  nature  of  the  insect. 

The  g«Diu  Phylloxtra  is  charact-eriEcd  by  having  three-jointed  an- 
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tenoffi,  llie  third  or  termiDal  much  the  loiigesi,  and  by  carrying  i 
wings  overl3|iiiiug  6ai  on  the  back  iDslead  of  roof-fjisliion.    It  belon 
to  the  whole-winged  bugs  (I/oinoptera),  and  osculates  between 
fCreat  fauiilics  of  that  sub-order,  the  plunt-liee  {ApAidtda)  on  the  on 
hand  and  tho  bark-lice  ( Coccidas)  on  the  other.    In  the  one-jointed  ta" 
BUS  of  the  larva  or  newly-hatched  louse,  and  in  being  always  oviparoii 
it  shows  its  atKuilies  with  the  latter  family;  but  in  the  two-jointed 
tarsus  of  the  more  mature  individuals,  and  in  all  other  charaeters,  it  ia 
eflflenlially  aphididan.    "  In  every  department  of  natural  history  a  spe^ 
cicB  is  occasionally  found  which  foma  the  connecting  link  between 
two  genera,  rendering  it  doubtful  under  which  genus  it  should  properly 
be  arranged.    Under  such  circumatancea  the  naturalist  is  obliged  t« 
ascertain  by  careful  examination  the  various  predominating  charactciH 
istics,  and  finally  place  it  under  the  genus  to  wbieh  it  bears  the  closesH 
affinity  in  all  its  details."    So  wrote  Audubon  and  Bachman  twenty- 
eight  years  ago ; '  and  what  is  true  of  genera  is  equally  true  of  speciee, 
families,  and  of  still  higher  groups.  In  the  deepest  sense  all  Nature  is  aj 
whole,  and  all  her  multitudinous  forms  of  animal  and  vegetal  life  are  bo 
closely  interlinked,  and  graduate  into  each  other  so  insensibly,  that  in 
founding  divisions  on  too  trivial  differences  we  sulivert  the  objects  of 
classification.    Thus,  instead  of  founding  a  new  family  for  this  insect, 
as  Dr.  Shimcr  did,  and  as  there  seems  a  tendency  on  the  part  of  others 
to  do,  it  is  both  more  consonant  with  previous  custom,  and  more  sens' 
ble  in  every  way,  to  retain  it  among  the  A/ihitlidt£, 

BIOLOGICAL. 

DiFPKRENT  FoEMS  WHICH  THE  Insbct  asbuxbs. — Not  the  least  in- 
teresting features  in  the  economy  of  our  Phylloxera  are  the  different 
phases  or  forms  under  which  it  presents  ilself.  Among  these  forms 
are  two  constant  types  which  have  led  many  to  suppose  that  we  have 
to  do  with  two  species.  The  one  type,  which  I  have,  for  convenience, 
called  ffallcecola,  lives  in  galls  on  the  leaves;  the  other,  which  I  hava 
called  radicicola,  on  swellings  of  the  roots.  The  subjoined  table  will 
assist  to  a  clear  understanding  of  what  follows. 

Type  1.  Oallmcola.    (Fi<(^;i»,  Fitch.   Fig.  S,/ A.) 
Type  2.  Radificola.— 

a.  Degraded  or  "WiiiRless  Form.    (Fig'.  4,  «,f,  ff.) 
p,  Perfect  or  Winged  Fonn.    (Fig.  6,  ff,  h    Fig.  T.  *.) 

Ttps  Gali^cola  oa  GALL-ixoABrriNa. — The  gall  or  escrescence 
produced  by  this  insect  is  simply  a  fleshy  swelling  of  the  under  side 
of  the  leaf,  more  or  less  wrinkled  and  hairy,  with  a  corresponding  'le- 
preasion  of  the  up]>er  side,  the  margin  of  the  cup  being  fuzsty,  and 
drawn  together  so  as  to  form  a  fimbriated  mouth.  It  is  usually  cup- 
shaiied,  but  sometimes  greatly  elongated  or  purse-shaped  (Fig.  2,  o,  b). 
'  "  Quadrup«<li>  of  Norlli  Amcrin,"  toI  L,  p.  SIS. 


THK  URAPK  PHYLLOXERA. 

Soon  i»ftor  ihe  first  vine-leaves  that  put  ont  in  the  spring  have 
fotly  PX|)aiide*i,  a  few  scattering  galls  may  be  t'ouml,  mostly  on  (lie 
lowrr  leoveii,  oeai-est  ihu  ground.  These  vernal  galla  are  usually  largo 
(of  the  fiize  of  an  (irdiuary  l>ef»),  and  the  normal  green  ib  often  blushed 
vith  rope  where  exposed  tft  the  light  of  the  Bun.  On  opening  one  of 
Ihem  (Fig,  3,  </)  we  sLall  find  tlie  molher-louse  diligently  at  work  aur- 


Fio.  1. 


'oding  heraelt  with  jmlo-yellow  eggs  of  an  elongate  oval  form, 
KATCcly  .0)  inch  long,  and  not  quite  half  as  thick  (Fig.  3,  c).  She 
ia  about  .0<  ineb  long,  generally  Bphcrieal  in  shape,  of  a  dull  orange- 
Cotor,  and  looks  not  unliki.'  an  immature  seed  nf  tlic  common  purslane. 
At  Udim,  Iiy  tlie  elongation  of  the  abdomen,  the  shape  assumes,  more 
or  Ices  perfectly,  the  pyrifonn.    Her  members  are  all  dusky,  and  so 

Fio,  a. 


a  «M  A.  vlanr*l«^  e*>l>;  ««nd  d,  upper ud  aaiot  ildc  ot iborUTS  s>1ti- 


contpsrcd  to  her  swoUeij  body,  that  nhe  iip^ieara  very  clumBy, 
nii<Ionl>t(><lly  would  be  outside  of  her  gall,  which  she  never  has 
ucriMion  to  quit,  and  which  serves  her  alike  as  dwelling-house  and 
n.lBii,  Tlie  I'ggo  begin  to  hatch,  when  six  or  eight  days  old,  into  aci- 
litr  little  oval,  hcxiipoii  beings,  which  differ  from  their  mother  in  tlieir 
irightrf  yellow  color  tnd  more  pei-fect  legs  and  antenna?,  the  tarsi 
Wh'  ■  r  ■  '-lied  with  long,  pliant  hnirs,  terminating  in  a  more  or  lesa 
di.; ,  !  Tlicse  hairs  were  called  d!<jititli  by  Dr.  Shimer,  and 
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thuy  loBe  their  globular  tipa  and  bot-ooie  more  or  less  wora  with 
laeuiiig  from  the  mouth  of  the  gall,  tht-Be  youug  lice  si-atter  over  the 
vine,  luoiit  of  them  Sliding  thtar  way  to  tht-  it;uder  termioul  leaves, 
where  they  eeltle  iu  ihe  downy  bed  whieh  the  tumentose  nature 
ihi'Bu  leaves  uffurdij,a[jJ  commeuce  puiupiug  up  and  np  prop  dating  tl 
HUp.  Thu  tougne-shealh  iu  blutit  and  heavy,  but  the  tongne  proper 
confiiBtiug  of  ihrce  brown,  elasiio,  and  wiry  tilaments,  which,  united, 
make  BO  line  a  thread  as  scarcely  to  he  visible  with  the  strongest  mi- 
croacopc — is  Bharji,  and  oaBily  run  under  the  parenchyma  of  the  leat 
lis  puncture  causes  a  curious  change  in  the  tissucB  of  the  leaf,  the 
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Trp«  OALLicoLi.— a,  \  npwlj-hilrlii-il  tarv»,  vcnlnjl  aoA  ilofnl  ylrw;  i".  opv:  d-  ifcllon  of  pill; 
«,  #woJJiDrf  "f  tpiiilHI  :/,g.h,  niitilkcr  i^ll-liiiipc — ki-'m1,  iJofiuU  uud  Voctnl  vluwa  ;  j,  licr  u- 
IsQU;  j.  hot  IWD-JalDMu  UIcIIB.  Niuiral  lUcii  Indicated  at  itdn. 


growth  being  bo  stimulated  that  tho  under  side  bulges  and  thicken 
while  the  down  on  the  upper  side  increases  in  a  circle  around  the 
ioiisc,  and  finally  bidca  and  covers  it  as  it  recedes  more  and  more 
within  the  deepening  cavity.  Sometimes  the  lice  nre  so  crowded  that 
two  occupy  the  same  gall.  If,  from  the  premature  death  of  ihe  louse, 
or  other  cause,  the  j;all  becomes  abortive  before  being  completed,  then 
the  circle  of  thickened  down  or  fnr-z  enlarges  with  the  expansion  of 
the  leaf,  and  remains  (Fig.  2,  c)  lo  tell  the  tale  of  the  futile  etibrt. 
Otherwise,  in  a  few  days  the  gall  is  formed,  and  the  inheld  louse, 
which,  while  eiiling  its  way  into  houBc  and  home,  was  also  growing 
npae«,  begins  a  parthenogenetic  maternity  by  the  deposition  of  fertile 
eggs,  as  her  immediate  parent  had  done  before.  She  inercases  in  bulk 
with  pregnancy,  and  one  egg  follows  another  in  quick  Buecession,  until 
the  gall  is  crowded.  The  mother  dies  and  shrivels,  and  the  young,  as 
thi'y  liatcli.  issue  and  found  new  galls.  This  process  continues  during 
tho  summer  until  the  fifth  or  sixth  generation.  Every  egg  brings 
forth  a  fertile  female,  which  soon  becomes  wonderfully  prolific.  The 
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BOnbcr  of  eggs  found  in  a  single  giill  averages  about  200;  yol  it  will 
•omi-tiinM  reacL  as  tnatiy  ae  500,  aud,  if  Dr,  Shimt-r's  observations  can 
be  ivIiL-iJ  on,  it  may  even  reatjh  5,000."    I  Lave  never  fonnd  any  such 
■mmbvr  myself;  but,  even  Buppoaing  there  are  but  five  gencrationa 
daring  the  yenr,  and  taking  the  lowest  of  the  above  figures,  ibo  im- 
mense prolificney  of  the  species  becomes  nianifcBt.    Small  as  tbe  aui- 
inal      the  product  of  a  single  year,  even  at  this  low  estimate,  woulil 
KDcircle  the  earth  over  thiriy  times  if  placed  in  a  continuous  line,  each 
iiitUvidnal  tonching  the  end  of  another.    Well  it  is  for  us  that  they 
are  not  permitted  to  multiply  in  this  fieornetriual  ratio !  Nevertheless, 
us  KUtuioer  advance*,  they  dn  frequently  become  prodigiously  multi- 
pliisl,  coiapletely  covering  the  leaves  with  their  galls,  and  settling  on 
the  Urndrils,  leaf-st:ilks,  and  tender  hranchcs,  where  they  also  form 
knots  and  rounded  excrescences  (Fig.  3,  e),  much  resembling  those 
Made  on  the  roots.    In  such  a  case,  the  vine  loses  its  leaves  prem:i- 
lun-ly.    Usually,  however,  the  natural  enemies  of  the  louse  strioualy 
tednee  its  numbers  by  the  time  the  vine  ceases  its  growth  in  the  fall, 
and  the  few  remaining  lice,  finding:  no  more  succulent  and  suitable 
l«tve«L,  seek  the  roots.    Thus,  by  the  end  of  September,  the  galls  are 
inmtly  deserted,  and  those  which  are  left  are  almost  always  infested 
»iih  mildew  (Bofryf/c  ci'd'cofci,  Berkely),  aud  eventually  turn  brown 
anj  (Itosy,    On  the  roots,  the  young  lice  attach  themselves  singly  or 
in  little  groups,  and  thus  hibemato.    The  male  gall-louae  has  never 
lMi;n  •ten,  and  there  is  every  reason  to  believe  that  he  has  no  exist- 
rnw.   Sor  does  the  female  ever  acquire  wings.    Indeed,  I  canuot  lay 
iwi  much  stress  on  the  fact  that  tjaUa:cola  oecura  only  as  an  agamic 
lad  itpterous  female  form.    It  is  but  a  transient  summer  state,  not  at 
»11  iMcnliftl  to  the  perpetuation  of  the  species.    I  have  found  it  occa- 
•ioailly  i>n  ali  species  of  the  Grape-viiic  {viitifera,  riparia,  ijeatioalU, 
tod  LitlfriMcii)  cultivated  in  the  Eastern  and  Middle  States,  and  on 
l^wild  ('ortti/hli'i  ;  but  it  flourishes  only  on  the  River-bank  grape 
[fipariti),  and  more  especially  on  the  Clinton  and  Taylor,  with  their 
«W  tllics.    Thus,  while  legions  of  the  root-inhabiting  type  {radid- 
«ttt)  im  overrunning  and  devastating  the  vineyards  of  France,  this 
folb-vla  is  »hnoBl  unknown  there,  except  on  such  American  varieties 
M  il  iatetin  with  a*.    A  few  of  its  galls  have  been  found  at  Sorgues, 
mtrariety  called  Tiiito;  and  others  have  been  noticed  on  vinifWa 
TUn  inti-rloeking  infested  American  vines,  or  have  been  produced  by 
pwpowd  ooDtuct  with  the  young  ffullTnola.    Similarly,  there  are 
■ny  TkrintiM,  mpecially  of  L'jbrtuca,  which,  in  thlH  country,  suflVr 
it  thu  roota,  and  never  show  a  giiU  on  the  leaves. 

The  prvciiH'  e-onditions  which  determine  the  production  and  mulli- 
plimii.io  of  ffiMncol'i  cannot  now,  if  they  ever  can,  be  stated;  but  it 
it  quit*  vrideni  that  the  nature  aud  constitution  of  the  vine  are  im- 
pomnt  elements,  »inee  such  vines  as  the  Herbemont  often  bear 
'  "PtmHobI  Botomologiit,"  vol.  l,  p.  17. 
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witness,  by  their  leavea  covered  with  abortive  galls,  to  the  futile 
efforts  the  lice  aometimes  persist  in  making  to  build  iu  uncongcmal 
places. 

Yet  other  elemcDts  come  into  play,  and  nothing  strikes  the  6b| 
server  as  more  curious  and  pnsizling  than  the  transilory  nature  of  theae 
galls,  and  the  manner  in  which  they  are  found — now  on  one  variety, 
now  on  another. 

I  was  formerly  inclined  to  believe  that  ffalliecola  was  a  neccKsar 
phase  in  the  annual  cycle  of  the  insect's  mutations;  in  other  words,! 
tliat  it  was  eBccnlial  to  the  continuance  of  the  f^pccies,  and  w;is  proba- 
bly the  product  of  the  egg  laid  by  the  winged  and  impregnated 
female.  Ou  this  liypothesis  I  imagined  tXi&t  gaUvecoUfw^i  probably 
the  invariable  precursor  of  radicicola  in  an  uninfested  vineyard,  and 
thai,  if  galls  were  not  allowed  to  develop  in  such  a  vineyard,  it  would 
not  snft'er  from  root-lice.  More  extensive  experience  has  satisfied  me 
that  the  hypotheaifi  is  eaacuttally  erroneous,  and  that,  while  the  firet 
galls  may  Fometinies  he  produced  by  lice  hatched  from  the  few  eggs 
deposited  ubiivc-ground  by  the  winged  female,  they  are  more  often 
formed  by  young  liee  hatched  on  the  rools,  and  which,  wandering 
away  from  their  earthy  recesses,  arc  fortunate  enough  to  find  suilable] 
leaf  conditions.  It  is  barely  [lossihle  that  under  ceitaln  cireura^ 
stances,  as,  for  instance,  on  our  wild-vines,  where  the  soil  around  the 
roota  is  hard  and  compact,  galloecola  may  become  more  persistent, 
and  pass  thronglj  all  the  phases  belonging  to  the  species  without 
descending  to  the  roots — the  eggs  wintering  on  the  ground,  or  th^ 
yoimg  under  the  loose  bark,  or  upon  the  eanes.  For  a  somewhat 
similar  state  of  things  actually  taki^s  place  with  another  plant-louse 
(Eriogoma  pyri,  Fitoh),  which  in  the  Western  United  States  normally 
inhabits  the  roota  of  our  appk-trees,  and  only  e)tce|itioTiu!ly  the 
branches;  while  in  the  moister  Atlantic  States,  and  in  England  ant 
moister  parts  of  Europe,  where  it  was  introtiuced  from  this  country 
it  normally  infests  the  branches,  and  more  exceptionally  the  roots.' 
Btit  there  are  no  fads  yet  known  to  prove  such  to  be  the  case  wilh  tli 
Grape  Phylloxera,  even  on  our  wild-vines,  and  I  do  not  believe  that  ' 
ever  is  the  case  in  our  cultivated  vineyards. 

As  already  indicated,  the  auliimual  individuals  of  ffiiUmrola  descend 
to  the  roots,  and  there  hibernate.  There  is  every  reason  to  helicva 
also  that,  throughout  the  summer,  some  of  the  young  lice  hatched  ia 
the  galls  are  passing  on  to  the  roots  ;  as,  considering  their  sine,  tlicy 
are  great  travelers,  and  show  a  strong  predisposition  to  drop,  their 
natural  lightness,  ns  in  the  case  of  the  yotmg  Cicada,  and  of  other  in« 
sects  which  hatch  above  hut  live  under  ground,  enabling  them  thus  to 
reach  the  earth  with  ease  and  safety.  At  all  events,  I  know,  from  ex- 
periment, that  the  young  ijiiUifroln,  if  confined  to  vines  on  which  they" 
do  not  normally,  and  perhaps  cannot,  form  iralls,  will,  in  the  middle  of 
aiimmer,  make  themselves  perfectly  at  home  on  the  roots. 


THE  GRAPE  PHYLLOXERA. 


Ttpb  Uadicioola  oa  Roor-nraABinsa. — Wo  have  seen  that,  in  all 
prolwiliility.  ifitlU'i-ola  exists  only  in  the  apterous,  shagreeupcl,  noii- 
tiiU'r<'k-iI,  fi-ouiid  female  lorin.  Jiadickolu,  however,  |treaent8  iUelf 
in  two  principal  forms.  The  newly-hateheii  larvfe  of  tliia  type  aio  un- 
distinicuishable,  in  all  essential  cbaracli-rs,  from  those  hatched  in  the 
pilla  1  but  ill  dne  time  ihey  shed  thi?  smooth  larval  skin,  and  acquire 
nise<l  warts  or  tubercles  wliich  at  once  ilistinguinh  tliein  from  gnllacola. 
In  ihv  deielopmeut  from  this  poiut  two  forms  are  separable  wltli  siiffi- 
einnt  oase,  one  (a)  of  n  more  dingy  greeiiiB)i-yellow,  with  more  swollen 
fort-body,  and  more  .taperini^  abdomen;  [ho  other  (/l)  of  a  hnij;htiT 
<^llow,  with  the  lateral  oiillino  mure  pcrffctly  oval,  au  J  with  the  ahdii- 
mfia  more  truncated  at  tip. 

Via.  i. 


Tim  IUi<irinn^~a.  mninnrCKnlnn  •fn».  iilinKlai  prlollnn  nf  sKflllnes  lo  Iwf-gnBi,  sod  tiowfr 
ol  laalKlnit  d«oiu|iii>lilaa:  6.  itrvs  •«  it  ippuin  wUun  Ulbtmallag;  c.4,  »nnino«  "nil  louuf 
tat,  i.f.  If,  fcnin  orniorp  mojo™  llpir. 


TIic  6rsl  or  mother  fiirm  (Fie.  4,./",  17)  is  the  analo^o  of  r/aU'ricn?!!, 
H  it  never  acquired  witigK,  and  is  occupied,  from  adolescence  till  death, 
»ilh  the  laying  of  engs,  which  are  less  numerous  and  somewhat  larger 
tbsnthuM!  fniind  in  the  galle,  I  have  counted  in  the  spring  as  many 
a«  ;«5  i'(;es  in  a  cingle  cluster,  and  all  evidently  from  one  mother,  who 
»M  yet  very  plump  and  still  occupied  in  lajinfi.  As  a  rule,  however, 
ihey  are  leas  numerous.  With  pregnancy  tlits  form  becomes  quite 
inmiil  and  more  or  less  pyriform,  and  is  content  to  remain  with 
KUDclr  any  motions  in  the  more  secluded  parts  of  the  roots,  such  as 
creaoen,  sutures,  anil  depr'-RRiona,  which  tbo  knots  afford.  The 
•kill  in  diftinclly  shagreened  (Fig.  4,  A),  as  in  ffol/tecola.  The  warts, 
thoii|[h  iijually  quite  visible  with  a  good  Ions,  are  at  other  limea  more 
or  Iw  obnolele,  especially  on  the  abdomen.  The  eyes,  which  were 
1]  I't  in  the  hirva,  become  more  simple  wilh  each  moull,  until 

111'  .  .■  1-1..  an  in  gijlliPi'itUi,  of  but  triple  eyelets  (Fig.  4,  k),  and,  In 
tlip  gtorral  rtrueture,  this  form  becomes  more  degraded  with  maturity, 
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wherein  it  showB  tbe  allSiiity  of  the  species  to  ibe  Coccidee,  tbe  femalee 
of  whic'l),  as  tliey  roaturt^,  generally  loee  all  traco  of  the  niein'>ers  tliej; 
pOBseasi-ii  whun  born. 

The  fiwoud  or  more  oval  form  (Fig.  i,  e)  is  Jcstiiiod  to  become 
winged.    lu  tuberdes,  when  once  acqnired,  are  always  conspicuous  j 


Fio.  B. 


Ttpc  Rl.DI<:iroLA-— a.  i^hnvi  n  lioakhy  mat;  b.  aac  art  w>i1ch  thp  llcpArv  wnrkin^.TpprvBtrltitg  1 
knotA  and  aifFfllllDir"  (^qimh]  by  LhHr  paDcmroFi;  a  mol  lhal  has  bi»pn  Ji-arrtrd  h/ th<'ni.  a 
wliere  (he  luodetA  tmv*  commonc^^  in  dvciy  d,  tt.  rbuvi  Ik>w  (lie  ]Wf  arv  founil  on  I 
Umw  moU;  t,  female  pnpa,  iltrpnl  vli*w ;  /.  T^nrnp,  vc^nlml  vltiv;  g.  w^n^v^d  ri^tiinlc.  dor- 
vlrw;  A,  umo.  Tontnl  flew;  i.  mr^nln^  nitliirinq  princed  InHori;  J,  tldn  tIc^w  rf  (be  vilu 
log*  fcmklo,  iBTlne  tag*  on  raou;  t,  abuws  bow  lh<  ptuiclam  uf  ibo  Hen  csnia  thv  larger  ron 
to  roL 


it  is  more  active  than  the  other,  and  its  eyes  increase  rather  than  d' 
minlsh  in  complexity  with  age.    From  the  time  it  is  one-third  gro 
the  liltle  ilusky  wing-pails  may  be  diBcovered,  though  less  consiiicuou 
than  in  the  pupa  stiile.  which  is  soon  after  assumed.    The  pupic  (Fig. 
G,  e,/)  arc  still  more  active,  aud,  after  feeding  a  short  time,  they  ma 


tbeir  W*J  to  ibe  light  of  day,  crawl  ovtr  ibe  ground  and  over  tlie 
TinM,  and  tioally  «hed  Ihuir  last  t^kiri  and  assume  ihc  winged  atntc.  In 
this  last  moult  the  tubercled  ttkiu  spiits  on  iliu  bacli,  aud  ia  eoon  wurktd 
ofl^  ifae  body  in  the  wingi-d  ius<.'ut  littvliig  noitLtir  tubercles  uor  granii- 
blioDs.  These  winged  iuseels  are  nioei  ubuudant  in  Augnst  and  tSep- 
t«iuber,  but  may  be  found  as  early  as  the  first  of  July,  and  until  the 
vines  cease  gmwiug  in  the  fall.  The  majority  of  them  are  females, 
Tith  the  Bbdouieri  large,  and  mure  or  less  I'lougute.  The  veins  of  the 
fivut  vring  are  not  eotinecled  {Fig.  «,  a),  and,  by  virtue  of  the  large 
abduniMi,  the  body  appears  somewhat  eonetricted  behind  the  ihorax. 
From  two  to  five  eggs  may  invariitbly  be  found  in  the  abdomen  of 
tfacM,  and  are  easily  seen  when  the  insect  ia  held  between  the  light,  or 
notmu-d  in  halsain  or  glyofrine.  A  certain  proportion  havt  an  entirely 
dtflnreni  shaped  and  emaller  body,  the  abdomen  btnng  short,  contracted, 
terminating  in  a"  fleshy  and  dueky  penis  like  prolnberance,  the 
liinbl)  Bloutcr,  and  the  wiugs  propurtiunally  larger  and  stouter,  with 


Fia.  «. 


rmaoovnc  Ciua*mnD.— a.  ^  diBironl  »emilliin  of  fronUiiiliig;  e,  lilpcj-winfi:  d,  r,/,  Bliowioft 

doralopiuoiiL  ot  wings, 

Ulcir  Teinit  connecting  (Fig.  6,  A).  This  shorter  form  (Fig.  7,  b)  never 
liM  ffgg*  ill  the  abdomen,  but,  instead,  a  nnnibcr  of  vesicles  (Fig.  7,  e), 
containing  granulations  in  sacs.  These  granulations  have  much  the 
a|tiiearanc«  of  Bpermaiozoa,  and  seem  to  have  a  Brownian  movement, 
but  ore  without  tails. 

Thift  form  hiw  been  looked  upon  as  the  male  by  myself,  Planehon, 
Lichl>'n*t>'in.  and  others.  Yet  I  h.ive  never  succeeded  in  witnessing 
ii  |MTforiu  the  functions  of  the  male,  nor  has  any  one  elno  that  I  am 
awarr  of.  The  males  in  all  plant-lice  are  quite  rare,  and,  in  the  great 
ni  '  '  f  speeioH,  iinVnown.  Where  known,  this  aex  bears  about  the 
•  I  :  Kin  Id  thf  female  as  the  shorter  and  Bm.tllcr  Phylloxera  just 

dcMnUnl  fioc"  to  the  larger.  Tlieee  saino  differences  observed  in  the 
wiflgcd  iiui^ctH  obtain  in  the  other  species  of  the  genus  that  are  known, 
and  hivo  always  been  looked  upon  us  §e.\ual.  Signoret,  an  authority 
oo  ibcMi  iuncRtN,  once  so  Inoked  upon  litem,'  but  has  lately  dceltireil 
lbs  sbnrtvr  form  lo  bo  a  female  emptied  of  her  eggs.  If  this  bo  so, 
tlwn  tha  ogga  tniut  ho  laid  beforo  the  insect  arrives  at  maturity  (a 

'  "Amuln  <1e  ta  SociAtu  EoionDlogique  do  France,"  18B7,  pp.  801,  803. 
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liiglily  improbable  circnuiBtance) ;  for  the  cbarncleristics  wh 
liugiiish  it.  are  to  be  noticed  in  the  pupa  (T*'ij,'.  7,  </),  which  ie 
OS  broad  as  loug,  with  very  large  wiiig-i)a(l8  and  etrong  limbs  ;  wbilo 
tbo  winged  insect  docs  not,  as  we  have  seen,  carry  any  eggs.  BoH 
whiitever  the  trae  nature  and  functions  of  these  problematic  and  gy- 
naudroiiB  individuals,  it  would  seem,  from  some  exceedingly  interesting 
obfiervalious  lately  made  by  Balbiaui,'  that  they  cannot  be  males,  if 
there  be  any  such  thing  as  unity  of  habit  and  character  among  tl 
species  of  Llie  genus.    Balbiani  has  made  tlie  eurions  discovery,  in  ih 
annual  development  uf  P/ii/Uo^^nr  quercus,  that  the  winged  individu- 
als, which  appear  in  August,  fly  off  to  new  leaves  and  deposit  their 


ine 
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Tm  RtnicicoLi.- a.  b,  papa  nnd  Imnniar  ■  nnaodronf  Indlvldail.  or  (oppUMd  iMle  i  «,  if,tU 
anteDiui  anil  Ids  ;  r.  TatlclBi  Rmnd  Inibdomen.  ^ 

nnimpregnalcd  eggs,  to  the  number  of  five  to  eight.  These  eggs  arc 
of  two  different  sizes,  the  smaller  being  readily  separated  from  I  lie 
Ilirger.  They  hatch  in  about  a  doxcn  days,  the  smaller  giving  birili 
to  nialec,  and  the  larger  to  females,  which  have  neither  mouth-parts 
nor  digestive  organs,  and  neither  grow  nor  moult  after  birlh.  The  sole 
aim  of  their  existence  is  the  reproduction  of  the  species,  and  they  crawl 
actively  about  and  gather  in  little  midlitudes  in  the  crevices  and  in- 
teralices  which  are  afforded  them.  The  male,  except  in  size,  seems  lo 
differ  from  the  female  only  in  having  a  small  conical  tubercle,  whieh 
serves  aw  sexual  organ.  Coitus  lasts  but  a  few  minutes,  and  the  same 
male  may  servo  «e»  eral  females.  Four  or  five  days  after  birth  the  fe- 
male lays  a  solitary  egg,  which,  increasing  somewhat  after  impregna- 
tion, had  caused  her  abdomen  to  swell  and  enlarge  a  little  prior  to 

'  "  ComplM  Rcadus  ie  l'Aa>il£iDie  dcx  Sdcncpa  de  Firia,"  IBTI,  p,  884. 
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oriponUioo.  Two  or  thruti  days  after  tliia  operation  the  raotlier  dies; 
bat  ttie  Biitles  live  as  loug  ugaiu. 

This  eolilary  egg,  which  Balbiani  calls  the  winter-egg,  soon  tukea 
od  A  d^rk  color,  which  inilicates  its  fecundity  aud  distiiigiiisheB  it 
from  |>KrtbeDogeuetic  eggs  of  both  the  winged  and  wingless  females. 
U  U  oarmked  that  this  egg  passes  the  winter  to  give  birth  in  spring 
the  form  destined  to  recommence  the  cycle  of  development  belong- 
to  ibe  species. 

These  dtseoreries  arc  truly  remarkable,  and  appear  to  mo  all  the 
more  »o  aioco  Ealbiani'  likewise  found  that  the  individuals  which 
nerer  become  winged  attain  m&turity  without  laying  eggs  on  the 
l«>ve6  on  which  they  were  bom,  but  crawl  on  to  the  branches  aud  in 
Uie  inlvr^tices  of  the  old  scales  at  the  bnso  of  the  new  year's  growth. 
There  they  lay  a  nnmbcr  of  eggs,  which  are  abtoliilelij  like  thoxe  de- 
posiftii  by  the  leingtd  females,  and,  like  them,  proilure  the  sexual  indi- 
rvhuiU,  i.  e.,  both  males  and  J'emales.  Now,  this  does  not  correspond 
•ith  what  I  have  seen  myself  of  the  species,  or  wilh  what  has  been  de- 
■cribvd  by  others;  for  the  apterous  iudividuals  ot*  qiiercut  surround 
thrauelves  wilh  eggs  on  the  leaves  where  they  are  born. 

M.  Max-Cornu  has  already  announced  having  found  a  sexual  indi- 
TiJual,  without  month-parts,  of  the  Grape  Phylloxera ;  and  it  in  quite 
Kkvly.  DOW  that  Balbiani  has  paved  the  way,  that  we  shall  next  year 
bare  lU  natural  history  complete.  But  whether  the  Grape  Phylloxera 
produces  this  fecundated  and  solitary  egg  or  not,  such  an  egg  is  neither 
nil  lilt  ill  I  to  its  winter  life,  nor  to  that  of  iin  Americiiii  species  (P/iyl- 
Imta  JiiUyi  Lichtcnstein),  which  will  be  described  farther  on,  aud 
*ki«h  j*,  in  erery  respect,  very  closely  allied  to  the  European  quercm. 

While,  therefore,  there  is  much  yet  to  learn  in  the  life-history  of 
oar  Urupe  Phyllojera,  the  facis  which  I  have  already  unequivocally 
Hue*],  as  well  as  those  which  I  shall  now  proceed  to  give,  remain  in- 
£>pnl«blv,  and  do  not  seem  fully  to  accord  with  Balbiani's  discoveries. 
As  fall  advances  the  winged  individuals  become  more  and  more 
Rod  us  winter  sets  in  only  eggs,  newly-hntched  larvse,  and  a  few 
ttgg-besring  mothers,  are  seen.  These  last  die  and  disappear 
4ubl)C  Um  winter,  which  is  mostly  passed  in  the  larva  state,  with  here 
ind  ihvrv  a  few  eggs.  The  larvse  thus  hiberaating  (Fig  4,  b)  become 
dia|rj,  wilii  the  body  and  limbs  more  shagreened  and  the  claws  and 
iifilidi  \km  p<'rfcct  than  when  iirst  hatched;  and,  of  thousantis  exam- 
inad,  ftll  bear  tho  same  appearance  and  all  are  furnished  with  strong 
ntkoiL  Ab  lOon  B9  the  ground  thaws  and  the  sap  starts  in  the  spring, 
young  lice  work  off  their  winter  coat,  and,  growing  apace,  com- 
to  deposit  eggs.  All,  without  exception,  so  far  as  I  have  seen,' 
iDOthen  and  aaaume  the  degraded  form  (u)  already  described. 

*  liirtm  Or.  Fc.  ranlin,  u  reporlcd  in  the  ifrmigrr  Ha  Midi,  Xoreniber  10,  1873, 
*|  hMw  wmliwl  Uiuuunila  in  the  vliivj-Brd  in  urlj  spring,  uul  other  ihoiuuuili 
wtk  Mllliiillj  Itt  >  nrnx  room  Id  winter. 
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At  thifi  season  of  tlie  year,  witli  the  exuberant  juices  of  tho  plnnt, 
tlic  swellings  on  tlie  roots  are  large  and  succulent  and  tbe  lice  plomp 
to  repletion.    One  generation  of  the  mother  form  {a)  follows  another — 
fertility  increasing  with  the  increasiug  heat  and  luxuriance  of  sui 
raer— until  at  least  the  third  or  fourth  has  been  reached  before 
winged  form  (ii)  makes  its  appearance  in  the  latter  part  of  Juno 
early  in  July, 

^uch  are  the  main  features  which  the  development  of  the  insect 
preBcnls  to  one  who  has  studied  it  in  the  field  as  well  as  in  the  closet. 

This  polymorphism,  which  at  first  strikes  us  as  singular,  is  quite 
common  among  ^ilant-lice,  and  many  cnrioas  instances  of  ntill  more 
striking  character  might  be  given.    Even  the  diflerenceB  tiiemBclves, 
between  gallcecota  and  radicicola  are  more  apparent  than  real, 
dividuals  of  the  latter  are  often  met  with,  wliich,  in  the  comparati> 
obsoleteness  of  their  tubercles,  are  almost  no  distinguish  able  from  tl 
former;  and  the  tubercles,  like  many  other  purely  dermal  appurtenances 
are  of  an  evanescent  and  unimportant  character.    Many  insect  larvie, 
which  are  normally  granulated  with  papillae,  not  unfreqiiently  have 
these  more  or  leas  obsolete,  and  at  some  stages  of  growth  have  the  skin 
absolutely  smooth.   The  same  thing  holds  true  of  tubercles,  which,  asii 
the  case  of  the  Imported  Currant-worm  {Netnatua  vetitrirosm  King) 
are  often  completely  cast  off  at  a  moult.    In  Phylloxera  they  are  ver 
variable  in  size,  as  we  shall  see,  in  Jtilei/i  ;  and  in  querrua,  according  i 
several  reliable  authors,  the  tuVjcrcles  which  are  diarnctcrislic  of  the  sp« 
cies  in  Southern  France  are  entirely  wanting  around  Paris.    If  we  car 
fiilly  study  them  in  vastatn'x  we  shall  find  that  they  consist  of  points 
wbere  the  granulated  skin  is  gathered  around  a  ficsby  hair  in  little 
goaities,  and  becomes  darker  {Fig,  4,  i).    They  do  not  occur  in  iht 
newly-hatched  larva,  are  not  visible  immediately  after  each  moult,  t 
are  lost  again  in  the  winged  individuals.   In  the  form  gallmcola  we  shi 
find, upon  careful  examination,  especially  of  the  exuvin,  that,  as  Max- 
Cornu  has  shown,  there  are  rows  of  these  short  h.iirs,  scarcely  extending 
Iwyond  the  natural  granulations  and  corresponding  to  those  on  the  tu 
bereles  ffi radicicola.   These  bairs  are  more  visible  on  the  younger  an^ 
smoother  lice,  after  the  first  moult ;  and  they  arc  sometimes  so  stoat 
particularly  on  the  abdomen,  as  to  remind  one  of  those  on  JUhyi,  to 
Tie  described.    The  ventral  characteristics  of  the  two  types  are  iden- 
tical. 

Since  I  proved,  in  1 8T0,  the  absolute  identity  of  tbesc  two  types  hy"" 
showing  that  the  gall-Hce  become  root-lice,  the  fact  has  been  repeats 
edly  substantiated  by  different  observers.    Yet,  strange  to  say,  no  one 
lias  heretofore  succeeded  in  m.iking  gall-lice  of  the  young  hatched  oo^ 
the  roots,  though  I  formerly  supposed  that  Signoret  bad  done  so.  I^H 
is,  therefore,  with  much  saliisfaction  that  I  record  the  fact  of  having^ 
succeeded  this  winter  in  obtaining  galls  on  a  young  Clinton  vine  from 
young  radicicola,  and  of  thus  establisliing  beyond  peradvcnlure 
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•ptvi&a  interrelation  and  identity  of  the  two  ty[iOH.  I  Dtakc  this  an- 
BOiituvmenl  with  all  the  more  pleasure,  that  for  three  years  past,  lioth 
on  vines  growing  oul-doors  and  in  pots  in-doors,  I  had  in  vain  uU 
tMnpWd  to  obtain  the  same  result, 

PHACTICAL  CON5IDERATI0S8, 

Tbb  more:  Maxifest  and  Extersai.  EFFErra  op  the  PaTiioxEEA 
ThsKASE. — The  rcsuU  which  follows  the  puncture  of  the  root-louse  is  iin 
ahnurnul  «wi-lliiig,  differing  m  form  accurding  Lo  the  particular  part 
tad  texture  of  the  root.    These  swellings,  which  are  getR'rally  com- 
meneod  at  the  tips  of  the  rootlctx,  where  there  is  cxe«NS  of  plasmatic 
and  ■I1>uimiK>us  matter,'  eventually  rot,  and  the  lice  forsake  tliem  and 
Iwutko  th^-mat'lves  to  fresh  ones — the  living  tissue  being  necessary  lo 
th«  exisivtice  of  this  as  of  all  plant-lice.    The  decay_  afl'ects  the  parts 
i4jaMtit  to  the  swellings,  and  on  the  more  fibraiie  fools  cuts  off  the 
snppW  of  sap  to  all  parts  beyond.    As  these  last  decompose,  the  lioo 
oongrrgate  on  the  larger  ones,  until  at  last  the  root^ystem  literally 
wnslFi  UK  ay, 

Kuring  the  first  year  of  attack  there  are  scarcely  any  outward 
iDsnif««tation!i  of  disease,  though  the  fibrous  roots,  if  examined,  will 
he  found  covered  with  nodoeities,  particularly  in  the  latter  part  of  the 
{frovring  Reason,    Tlie  disease  is  then  in  its  incipient  stage.    The  sec- 
■  ■1  u-nr  aW  these  fibrous  roots  vanish,  and  the  lice  not  only  prevent 
I'lrmation  of  new  ones,  but,  as  just  stated,  settle  on  the  larger  roots, 
>Uch  they  injure  by  causing  hypertrophy  of  the  parts  punctured,  which 
tlMwcnlually  become  disorganized  and  rot.    At  this  stage  the  out- 
nii  vymploms  of  the  disease  first  become  manliest,  in  a  sickly,  yellow- 
tyf^na^  uf  the  leaf  and  a  reduced  growth  of  cane.    As  the  roots 
miinnp  to  decay,  these  symptoms  become  more  acute,  nntil  by  about 
A*  third  j-rar  the  vine  dies.    Such  is  the  course  of  the  malady  on 
Tim  of  the  •pecies  fimfrrn,  when  circumstances  arc  favoralile  to  the 
tmw  of  the  pest.    When  the  vine  Is  about  dying  it  is  generally 
iajMnbln  to  discover  the  cause  of  the  death,  the  lice,  which  had  been 
M  naiovrous  tbe  fint  and  second  years  of  invasion,  having  left  for  fresh 

MotiR  or  Sfheadixo, — Tlie  gall-lice  can  only  spread  by  traveling, 
«Wn  Be«  ly  hatched,  from  one  vine  to  another ;  and,  if  this  slow  mode 

progTMaion  were  the  onljr  one  which  the  species  is  capable  of,  the 
H«W*f  wonid  be  com  pant  lively  harmless.  The  root-lice,  however,  not 
•■(y  Iravrl  iindiTgroiind  along  the  interlocking  roots  of  adjacent 
\\at*,  bat  emwl  actively  over  ihe  surface  of  the  ground,  or  wing 
iWir  w»y  from  vine  lo  vine,  and  from  vineyard  to  vineyard.  Doubts 
We  rvputtclly  been  expressed  by  European  writers  as  to  the  power 

'  IW  •  rar^  mlnnlp  an')  I'urvriil  siti'lir  nf  ilir  ]>iitboIogii!ii1  cbnncti^risiiva  of  theao 
lb*  railurr  tamj  refer  la  Uai-Cornu's  eiccllcnl  (inpeis  in  tbc  Compttt  Rtndut, 
W  lin,  el  the  Patte  Amlimit  AaB  8cieDc«*. 


i6  THE  POPULAR  SCIENCE  MONTHLY. 

of  eucb  a  dulie.tto  and  frail-wiugod  fly  to  iraverBO  the  air  to  any 
distance.    "  Ou  a  culm,  clear  day,  the  latter  part  of  lust  June,  it  V 
my  fortune  to  witness  n  elosely-allied  species  i^Phyttarfra  caryigfol 
Fitch),  of  thp  siinie  aiie  and  proportions,  swaruiing  on  the  wing 
Buoh  an  extent  that  to  look  against  the  sun  revealed  them  as  a  myria 
silver  specula.    TUey  settled  on  my  clothing  by  dozens,  and  any 
snbstance  in  the  vicinity  that  was  the  least  sticky  was  covered  wilh 
them.   With  such  a  Higbt  before  one's  eyes,  and  with  full  knowltidge 
of  the  prolificacy  of  tlicsc  lice,  it  required  no  effort  to  understand  th 
fearful  rapidity  at  which  the  Phylloxera  disease  has  spread  in  Fran 
or  the  epidemic  nature  it  bas  assumed.    Imagine  such  swarms,  mostl 
composed  of  egg-bearing  females,  slowly  drifting,  or  more  rapidl 
blown,  from  vineyard  to  vineyard;  imagine  them  settling  upon  t 
viucB  and  depositing  their  eggs,  which  give  birth  to  fecund  females, 
whose  progeny  in  five  generations,  and  probably  in  a  single  seaso 
may  be  numbered  by  billions,  and  you  have  a  plague  (shouUl  there 
no  conditions  to  prevent  that  increase)  which,  though  almost  in\-isib 
and  easily  unnoticed,  may  become  as  blasting  as  the  plagues 
Egypt."' 

Since  thi^  above-qnoted  passage  was  written,  I  have  folly  prov 
the  same  ability  to  fly  in  the  winged  grape-root  lice,  and  am  satisfied 
that  they  can  sust.iiu  flight  for  a  considerable  time  under  favorable 
eonditiouB,  and,  with  the  assistance  of  the  wind,  they  may  be  waft 
to  great  distances.    These  winged  females  are  much  more  nnmero 
in  the  fall  of  the  year  than  has  been  supposed  by  entomologist 
Wherever  they  settle,  the  few  eggs  which  each  carries  are  sufficient 
perpetaate  the  species,  and  thus  spread  the  disease,  which,  in  t 
fullest  sense,  may  be  called  contagions.    Whether  in  a  state  of  natu 
these  winged  females  show  a  preference  for  any  one  part  of  the  vino 
in  the  consignment  of  their  eggs,  ia  not  jet  known.    It  is  quite  C' 
tain,  however,  that  they  do  not  reenter  the  ground.    Neither  do 
know  whether — in  the  light  of  Balbiani's  discoveries  regarding  t 
European  Oiik  Phylloxera — the  young  hatching  from  these  eggs  pro-" 
duce  the  diminutive  sexual  individuals  already  described.    In  confine- 
ment I  have  hud  such  eggs  deposited  both  on  the  leaves  and  on  tb 
bads,  and  from  the  preference  which,  in  ovipositing,  these  afiri. 
mothers  showed  for  little  balls  of  cotton  placed  in  the  corners  of  ib 
cages,  I  infer  that  the  more  tomentnae  portions  of  the  vine,  such  as 
the  bud,  or  the  base  of  a  leaf-stem,  furnish  the  most  appropriate  and 
desirable  nidi.    On  this  hypothesis  it  is  quite  possible  for  the  in 
to  be  introduced  from  vineyard  to  vineyard,  or  from  country  to  cou 
try,  as  well  upon  cuttings  as  upon  roots. 
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LIMITS  OF  OUR  KNOWLEDGK  OF  NATUEK 

Bt  PwniaoB  £UIL  DD  BOIS-SETMOItU,- 

or  TBB  UKITIUETT  OT  IISLnr. 
num-ATBD    FBOM   TBB   OIIUUN,    BT   t.    riTZCEIU.LD,    A.  M. 

JUST  a»  n  world-conqiieror  of  ancient  tiniea,  as  he  halls  for  a  day 
in  the  midst  of  his  victoi  ionB  career,  might,  long  to  see  the  boun- 
daries of  the  vast  territories  he  has  subjugate  J  more  clearly  defined, 
that  here  he  may  levy  tribute  of  Brnne  nution  hitherto  exem|it,  or 
^Pbat  tbore  be  may  discern  some  natural  barrier  that  caonot  be  ovcr- 
^HDiiM  by  his  horsemen,  and  which  constitutes  the  true  limit  of  his 
r  pwr«r,  io  like  manner  it  will  not  be  out  of  place,  if  Natnral  Science, 
the  world-conqoeror  of  our  timei^,  resting  as  on  a  festive  occasion 
bom  hCT  Isbor,  should  strive  to  define  the  troe  bonndaries  of  ber  im- 
nrtiH'  domain.  And  this  undertaking  I  hold  to  be  al!  the  more  legiii- 
mat*,  because  I  believe  there  exist  two  widely-dtSuscd  errortt  with  r«- 
ptd  to  the  limits  of  natural  science,  and  because  I  think  it  possible 
^^ihftt  from  the  study  of  such  a  question,  despite  its  apparent  triviality, 
^Hmc  advantage  might  be  derived  even  by  those  who  do  not  at  all 
^Hkni  in  the  errors  of  which  I  speak. 

^PlBence  I  |>roposo  to  investigate  the  limits  of  natural  science ;  and 
§r»»  I  must  say  what  natural  science  is. 

Natural  science— or,  more  detinitely,  knowledge  of  the  physical 
il  with  the  aid  of  and  in  the  sense  of  theoretical  natural  science 
the  reduction  of  all  change  in  the  physical  world  to  move- 
■nU  of  atoms  prodnced  independently  of  time  by  their  central 
brew;  or,  in  other  words,  natnral  science  is  the  resolution  of  natural 
[mrmiin  intn  the  mechanics  of  atoms.  It  is  a  fact  of  psychologicnl 
OpBrimioe  that,  where  such  a  resolution  is  practicable,  our  desire  of 
Inetng  tilings  back  to  their  causes  is  provisionally  satisfied.  The 
pnpnwtions  of  mechanics  are  mathematically  presentable,  and  have  In 
ibraiMlvca  the  same  apodictic  certainty  as  the  propositions  of  mathe- 
MtW.  As  the  changes  of  the  physical  world  are  reduced  to  a  con- 
NMt  aitoi  of  potential  and  kinetic  energy,  which  is  inseparable  from  a 
wmiinr  r]anntity  nf  matter,  there  remains  in  these  changes  themselves 
MtfciBg  fun  her  that  needs  explanation. 

What  Kant  unysin  the  introduction  tohia  "  Metaphysical  Elements 
^Bt  Vituml  Scit-nrc,"  viz.,  that  "in  each  special  natural  science  the 
ll^boaiit  of  wtrnec,  properly  so  called,  is  equal  to  the  amount  of  matho- 
mtio*  it  »*OQtftina  " — most,  therefore,  be  further  narrowed  down,  and 
of  mathematics  we  must  read  atomic  mechanics.    Plainly  this 
'  1*  I  iMi  —  d*U*eKd  U  ilic  Vort^-Qfih  CongrsH  of  Germiui  Niturtilkts  and  Yhj- 
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was  Kant's  own  iDcaning,  when  lie  withheld  from  chemistry  the  tit 
of  science,  and  relegnted  it  among  experinienlal  scieDceH.    It  is  wot  a' 
little  noteworthy  that  in  our  own  tinieB  chemiairy,  being  forced,  by 
the  discovery  of  the  doctrine  of  Bubatitution,  to  surreiiderelectro-chei 
jeal  dualism,  has  been  apiiarently  Btill  further  removed  &om  ibe  grad 
of  a  science,  in  this  sense  of  the  word. 

If  we  were  to  sup|ioBe  all  changes  in  the  physical  world  resolved 
into  atomic  motionB,  produced  by  constant  central  forces,  then  we 
should  know  the  nniverse  acientifieally.  The  condition  of  the  world 
at  any  given  moment  would  then  appear  to  be  the  direct  result  of  its 
condition  in  the  preceding  moment,  and  the  direct  cause  of  its  condi- 
tion in  the  subsequent  moment.  Law  and  chance  would  be  only  dif- 
terent  names  for  mccbaaical  necessity.  Nay,  we  may  conceive  of  a 
degree  of  natural  science  wherein  the  whole  process  of  the  univer 
might  be  represented  by  one  mathematical  formula,  by  one  infinite  ejt 
tem  of  simultaneous  ditlereulial  equations,  which  should  give  the  Joe 
tioa,  the  direction  of  movement,  and  the  velocity,  of  each  atom  in  ll 
universe  at  each  instant,  "  A  mind,"  says  Laplace,  "  which  at  a  given^ 
instant  should  know  all  the  forces  acting  in  Kature,  as  also  the  re- 
epective  situalioD  of  the  beings  of  which  it  consists,  provided  its  poi 
ers  were  suflicieully  vast  to  analyze  all  these  data,  could  embrace 
one  formula  the  movements  of  the  largest  bodies  in  the  universe, , 
those  of  the  smallesl  atom;  nothing  would  be  uncertain  for  such  I 
mind,  and  the  future,  like  the  past,  would  be  present  to  its  eyes.  Th 
human  intellect  offers,  in  the  ]K'rfeclion  to  which  it  has  brougfa 
astronomy,  a  faint  idea  of  what  such  a  mind  would  be." 

Indeed,  just  as  in  lunar  equations  the  astronomer  need  give  but 
negative  value  to  time,  in  order  to  detennine  whether,  when  PericleB^ 
embarked  for  Epidaurus,  the  sun  was  eclipsed  for  the  Pirtens,  so  could 
the  mind  imagined  by  Laplace,  by  suitable  application  of  its  univeraj 
formula,  tell  us  who  was  the  Man  in  the  Iron  Mask,  or  how  thePresideii 
was  lost.    As  the  astronomer  foretolla  the  day  whereon  years  hence  i 
comet  emergeii  again  out  of  the  depths  of  space  into  the  heavens, 
could  that  mind  by  its  equations  determine  the  day  whereon  the  Gree 
cross  shall  glitter  from  the  mosque  of  St.  Sophia,  or  when  Englnn 
shull  have  consumed  the  last  of  her  eoals.    If  in  hia  univcrttul  formui 
he  set  down  t=  —  txj,  he  could  discoverthe  mysterious  primeval  eont 
tion  of  all  things.    He  would  in  the  boundless  space  see  matter 
ready  in  motion,  or  unequally  distributed,  for,  were  the  distribuiin 
equable,  there  could  never  be  disturbance  of  equilibrium.  Suppo 
he  lets  f  grow  nrf  in  the  positive  seuse,  then  he  could  tell 

whether  Carnol's  theorem  threatens  the  universe  with  icy  immobility 
in  finite  or  only  in  intinite  time.  For  such  a  mind  the  hairs  of  our 
heads  would  be  numbered,  and  without  his  knowledge  no  sparrow 
could  liill  to  the  grnnnd.  Being  a  seer  expert  both  in  the  past  and 
the  future,  for  him,  as  D'Alembert,  in  the  Introduction  to  the  Eaaf0^ 
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olopndta,  expressed  it,  giving  utterance  to  the  germ  of  Laplace's 
tIloitght>  "  tJie  unirene  would  bo  one  single  fact  and  one  great  tnilli." 

In  Leibnitx,  too,  we  find  Laplace's  thought,  and  even  better  devel- 
oped in  Bome  measure  than  iu  Laplaeo  himself,  inasmuch  as  Leibnitz 
coDOeives  of  this  mind  as  being  endowed  with  genses  and  with  tech- 
nical powers  of  corresponding  perfection.    Ba;le  brought  ngainat  the 
doctrine  of  Preustabli^hed  Harmony  the  objection  that  it  aupposfa  the 
bamsn  body  to  be  like  a  vessel  that  makes  for  its  harbor  by  muaus  of 
its  own  forces;  Leibnitz  replied  that  this  is  not  so  impossible  as  Bayle 
holds  it  to  be.    "  There  is  no  doubt,"  says  he,  "  that  a  man  might  con- 
struct a  machine  that  coald  for  some  time  move  about  in  a  city,  and 
tarn  accurately  at  certain  street-comers.     An  incomparably  more 
perfect,  though  still  finite  mind,  might  foresee  and  obviate  an  incom- 
psnbly  greater  number  of  obstacles.    So  true  is  this,  that  if  the  world 
i*,  as  some  suppose,  only  a  compound  of  a  6nite  number  of  atoms, 
vliicli  move  iu  accordance  with  the  laws  of  mechanics,  it  is  certain 
thftt  a  finite  mind  might  be  elevated  sufficiently  to  comprehend  and  to 
fore«r«  with  mathematical  certitude  whatsoever  is  to  occur  therein 
within  a  given  time.    And  thus  this  mind  could  not  only  construct  a 
■htp  capable  of  making  a  given  port  by  itself,  provided  the  proper 
loree  Wid  direction  were  supplied,  but  it  could  even  constmct  a  body 
■ptble  of  imitating  the  actions  of  man." 

It  need  not  be  said  that  the  human  mind  will  ever  remain  very 
mnuti*  from  this  degree  of  acquaintance  with  Nature,  To  show  how 
we  are  from  even  the  beginnings  of  such  knowledge,  wc  need  but 
mIu  on*  observation.  Before  our  differential  equations  could  be 
Woaght  into  the  universal  formula,  all  natural  facts  would  have  to  be 
ndttcwd  to  the  motions  of  a  substantially  uudifferentiated  and  oonse- 
fHUlly  properly-less  substratum  of  what  appears  to  us  as  beteroge- 
Btooa  matinr:  in  other  words,  all  quality  would  have  to  be  explained 
iff  lb«  amiugomcnt  and  the  motion  of  this  substratum. 

Thi*  is  entirely  in  accord  with  what  wo  know  of  the  senses.  It 
il  uirvrully  conceded  that  the  sense-organs  and  the  sense-nerves 
mrrr  to  ihirtr  apjiropriato  cerebral  regions,  or,  as  Jofi,  Muller  calls 
lb«m,  **  M>nM>-Biib9lances  "  {Sbin8ubsta»(z4ii),&  motion  that  in  in  .ill 
altiin»tely  ideniicfti,  As  in  the  experiment  suggested  by  Bidder 
^r3™fully  made  by  Vulpiau  on  the  nerves  of  taste,  and  those  of 
Btuolos  of  the  tongue,  the  sensory  and  motor  nerves,  on  being  cat 
MK— ,  M  h«*l  logethtT  that  excitation  of  tho  one  class  of  fibres  is 
tnaMBitt«il  by  tlir  cicatrix  to  the  other  class :  in  tike  manner,  were 
tli«  en  ii  piissible,  fibres  frora  different  seta  of  nerves  would 

bbn>)  ;  .  l.ogv  ihvr.    Wilb  the  nerves  of  vision  and  of  hearing 

•rTTTvl,  and  then  crossed  with  each  other,  we  should  with  the  eye 
xhv  lightning- (Ineh  as  a  thumier-clap,  and  with  the  ear  ivc  should 
ibv  iliundrr  as  a  hcHcb  of  luminous  impressions.  Sense-percep- 
tion, tli«r«C»r«,  U  «ucJi,  hua  its  rise  in  the  "  sense-substances."    It  ia 
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tbCH  rabcuacM  that  tnialate  ibe  idmticsl  excitatiaa  of  all  tli« 
sarrM  islo  ib— t  pCTceptjotw,  each  mA,  Mcording  to  iu  wn  oat  arc, 
■etiagaa  eamen  of  Joh.  Mnlltr'i  " <pc«fic  eocrgMa,**  and  ao  giving 

qualitj:.  The  Moauc  dtetaro,  "There  was  tight,"  is  phyaialofpcallj 
IkUe.  L^ht  fint  ns  vbai  the  first  red  eye-point  of  an  infiworial  ani- 
mal for  the  firtt  time  distinguisbed  light  from  dat^ses^  In  the  abeence 
of  the  aenae^ohManee  of  sight  and  hearing,  this  bright,  glowing,  reso- 
luat  world  aixnuid  na  woold  be  dark  and  Tmoeless^ 

And  voioetess  and  dark  in  iuelf,  t  e.,  property-less,  as  the 
vme  is  on  subjoctiTe  decomposition  of  the  phenomena  of  sense,  so  ii 
it  also  from  the  mechanical  stand-poiDt,  gsined  by  objective  contem- 
pUtiuD.  Here,  in  place  of  eonnd  and  light,  we  have  only  lb«  Tibrationa 
of  a  primitive,  nndiflerentiated  matter,  wMcb  here  h.is  become  pon- 
derable, and  there  imponderable. 

But,  however  well  groonded  these  riews  may  be  in  general,  noth- 
ing, a>  we  may  say,  has  been  done  toward  carrying  them  ont  in  detail. 
Tlie  philoftopher'fi  stone  that  should  iraoEmate  into  one  another  ihe  as 
yet  uDanalyzed  elements,  and  produce  them  from  a  higher  clement,  if 
not  from  primeval  matter  itself^  must  be  discovered  before  the 
conjecture  as  to  the  development  of  apparently  heterogeneona,  fi 
actually  homogenooaB  matter,  becomes  pof«ib]e. 

Though  the  homaQ  mind  will  ever  remain  very  remote  from  th< 
mind  imagined  by  Laplace,  yet  this  ie  only  a  matter  of  degree,  in 
some  measure  like  the  diflVrence  between  a  given  ordinate  of  a  curve 
tod  another  immeasurably  greater,  though  still  finite,  ordinate  of  the 
same  curve.  We  resemble  this  minil,  inasmuch  as  we  conceive  of  iu 
We  might  even  ask  whether  a  mind  like  that  of  Kewton  does  not  di 
fiT  less  from  the  mind  imagined  by  Laplace,  than  the  mind  of  an  Aus- 
tralian or  of  a  Fnegian  savage  difier«  from  the  mind  of  Newton,  In 
other  words,  the  impossibility  of  stating  and  integrating  the  differen- 
tial equations  of  the  universal  formula,  and  of  discussing  the  result,  is 
not  fundamental,  but  rests  on  the  impossibility  of  getting  at  the  no= 
cesaary  determining  lacta,  and,  even  where  this  is  possible,  of  maste 
iog  their  boundless  exteusion,  multiplicity,  and  complexity. 

Thns  the  knowledge  of  Nature  possessed  by  the  mind  imagined  by 
Laplace,  represents  the  highest  thinkable  grade  of  our  own  natural 
flcicnec.  Hence  we  may  lay  this  down  as  the  basis  of  oar  inquiry  sb 
to  the  limits  of  tliis  science.  Whatever  would  remain  unknown  to 
such  a  mind,  must  W  perfectly  hidden  away  from  our  minds,  which  ara 
oonfioed  within  much  narrower  bounds. 

Tliero  are  two  positions  where  even  the  mind  imagined  by  Laplace 
would  strive  in  vain  to  press  on  farther,  and  where  we  have  to  stand 
stock-still. 

In  the  first  place  we  must  observe  that  the  knowledge  of  Nature 
already  spoken  of  as  provisionally  satisfying  our  desire  of  tracing 
things  to  their  causes,  in  reality  docs  no  each  thing,  and  is  not 


Iraowledgo  at  aU.  The  eonc«ption  of  the  world  as  consisting  of  mi- 
DUC  parts  that  hare  alwayv  existed,  and  that  are  tn>ttrstructible,  and 
TbOM  oeotral  forces  produce  all  motion,  is  only  a  sort  of  substitute 
tor  an  explanation.  As  has  been  remarked,  it  reduces  ail  changes  in 
the  phyncal  world  to  a  constant  sum  of  forces  and  a  constant  quan- 
tity of  matter,  and  tbu£  leaver  in  the  changes  themselrea  nothing 
tlut  rc<inires  explanation.  Given  the  existence  of  this  constant,  we 
ean,  in  our  joy  for  this  new  insight,  be  coutont  for  a  little  wbilu;  but 
•oon  w«  long  to  penetrate  deeper,  and  to  comprehend  it  in  its  owo 
sabatanee.  The  result  is,  as  all  know,  that  within  certain  limits  the 
atoatc  theory  is  Bcrvicesble,  and  even  indispensable  for  our  phytaco- 
matbematical  studies,  but  that  when  we  overtax  it, and  make  demands 
apoB  it  that  it  is  not  intended  to  meet,  then  as  a  corpDScnlar  philoso- 
phy it  loads  to  interminable  contradictions. 

A  physical  atom,  L  e.,  a  mass  which,  as  compared  with  bodies  with 
whi<^  we  are  acquainted,  is  held  to  be  iDfinitesiiual,  hut  yei,  regard- 
less of  its  name,  ideally  divisible,  and  to  which  properties  or  a  state 
of  motion  is  attributed,  whereby  the  behavior  of  a  mass  consisting 
of  coatitlees  such  atoms  is  csptatned — such  a  notion  is  a  fiction  i|iute  con- 
gmons  ia  itself,  and  amU-r  certain  conditions  a  useful  ficliou  iu  matbe- 
Biatical  pbywcs.  But,hitlevly,atonis  have  been  as  far  as  possible  di»- 
Mrdcd  in  &ivor  of  voliime-elementB  of  bodies  regarded  as  couiinuoue. 

A  philoaophical  atom,  on  the  other  hand,  i.  e.,  a  prc^snoiiibly  iodi- 
vUbfe  tnasH  of  inert  and  inefficient  snbstralum,  from  which  proceed 
tlimiigh  vacant  space  efficient  forces,  is,  on  closer  consideration,  a 
•biaera. 

For,  if  this  indivisible,  inert,  by  itself  ineffective,  substratum  is  to 
hare  any  actual  existence,  tt  must  occupy  a  certain  space,  however 
•mall ;  and,  in  that  case,  we  cannot  see  how  it  can  be  indivisible.  Then, 
loo,  it  ooii  occupy  space  only  on  condition  that  it  possesses  perfect 
btrinos,  t.  e,,  that  it  r^ists  the  intrusion  into  the  same  space  of  any 
oCbcr  body,  in  virtue  of  a  force  exerted  out  to  its  own  tiuiits,  though 
tot  ererstepping  them,  which  excludes  all  other  bodies,  and  which 
■nat  tbcTcfora  be  greater  than  any  other  given  forpe.  Not  to  men- 
lioa  any  of  the  other  difficulties  which  meet  us  here,  we  may  observe 
that  the  Bubstratiim  is  (bits  represented  as  no  longer  inefficient. 

But  if  with  the  dynambls  we  conceive  of  the  substratum  as  being 
ntly  the  middle  point  of  the  central  forces,  then  the  substratum  does 
BM  oAcopy  spai.w,  for  a  point  ia  the  very  negation  of  space  in  space. 
Heoeo  we  have  uotbing  from  which  the  central  forces  spruig;  nothing 
ibU  c<oald  be  inert,  like  mutter. 

The  idea  of  forces  operjiing  at  a  distance  through  vacant  space  ia 
ratliiokable,  nay,  even  self-cotitradictory;  though,  since  Newton's  day, 
wtag  to  a  misundurstanding  of  his  doctrine,  and  in  the  face  of  his 
tifnm  warning,  it  has  been  a  current  conception  among  invosti- 
ptan  of  Xalnrai    If  with  Deeoortea  and  Leibnitz  we  consider  all 
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BpucG  as  occupied,  and  all  motion  produced  hj  transfer  lo  bodies  i 
contaot,  the  origin  of  motion  is  indued  reduced  to  n  concept  derived 
from  our  Beiise-expericuces,  but  this  view  lins  also  its  diiBcullies.  To 
meatioii  only  one  of  these,  it  is  impossible  in  tliis  hypolheais  to  ex- 
plain the  different  densities  of  bodies  from  different  combinations  of 
a  homogeneous  original  matter. 

The  origin  of  these  contradictions  is  readily  detected.  They  have 
their  root  in  our  incapacity  to  conceive  of  any  thing  save  what  we 
have  esperienced  by  either  our  external  or  our  internal  sense.  In  our 
endeavor  to  analyze  the  physical  world,  we  start  out  from  the  divisi- 
bility of  matter,  the  parts  btiny  to  our  eyes  something  simjiler  and 
more  primitive  than  the  whole.  When  in  thought  we  carry  on  this 
division  of  matter  ad  ixjinitum,  we  act  iu  perfect  accordance  with  our 
sense-perceptions,  and  we  meet  with  no  obstacle  in  the  process.  Bafj 
we  mate  no  advance  whatever  toward  an  understanding  of  things, 
since  we,  in  fact,  tarry  over  into  tlie  region  of  the  minute  and  the 
invisible  the  concepts  we  obtained  in  the  region  of  the  gross  and  (bo 
visible.  Thus  it  is  that  we  acquire  the  notion  of  the  physical  atom. 
If  DOW  we  arbitrarily  stop  the  procea«  of  dividing  at  some  point  where 
we  are  supposed  to  have  reached  philosophical  atoms,  (hat  are  indi- 
visible, perioclly  hard,  and  furthermore  «e  inefficient,  being  merely 
the  carriers  of  the  central  forces,  we  are  expecting  that  a  matte' 
which  wo  think  of  under  the  concept  of  matter  as  known  lo  ns  should, 
without  the  aid  of  any  new  principle  of  ejtplicatiou,  develop  new 
primonlial  properties,  to  explain  the  nature  of  bodies.  Thus  we  com- 
mit the  error  which  is  manifested  in  the  previously-mentioned  cont 
dittions.  ^ 

No  one,  that  has  bestowed  any  thought  on  this  subject,  can  fail 
to  acknowledge  the  traoBcendental  nature  of  the  obstacles  that  face 
US  here.  However  we  try  to  evade  them,  we  ever  meet  them  in  one 
form  or  another.  From  whatever  side  we  approach  them,  or  under 
whataopver  cover,  they  are  ever  found  invincible.  The  ancient  Ionian 
plivpiciil  philosophers  were  no  more  helpless  than  we  in  prtiicncc  of 
this  difficulty.  TJie  nalural  sciences,  with  all  the  progress  they  have 
made,  have  availed  naught  against  it,  nor  will  their  future  progi  ees  be 
of  any  greater  effect.  We  shall  never  know  any  better  than  we  now 
do  (lo  rise  ihc  words  of  Paul  Erman),  "  icas  Mer  im  Hmttue  sptikt" 
the  spectre  that  haunts  the  world  of  matter.  For  even  the  mind  im- 
agined by  Laplace,  exulted  as  it  would  be  high  above  our  own,  would 
in  this  matter  be  possessed  of  no  keener  insight  than  ourselves,  and 
hence  we  despairingly  recognize  here  one  of  the  limitations  of  our 
understanding. 

Bnt  if  we  turn  aside  from  this  primordial  limit,  and  postulate  matter 
and  force  as  understood,  then,  as  we  have  said,  the  physical  world  ia 
intelligible  ideally.  From  the  original  condition  of  a  revolving  neba- 
lar  sphere,  the  Kantian  hypothesis,  as  further  developed  by  n«lni- 
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hallx  with  tilt  uiii  of  tho  mechauicnl  tlieory  of  beat,  leads  to  a  coii- 
oeplion  of  tbe  origin  of  our  planetary  syatem.  We  fli-st  see  our  eortli 
revolving  in  its  orbit  as  a  glowing  fluiii  drop  witb  an  atmosphere  of  un- 
dtiSnalilu  constitution.  In  the  course  of  immoasur.ible  intervals  of 
time  we  see  it  become  coated  over  with,  a  crust  of  indurating  primor- 
<Ual  rock ;  sea  and  laud  are  divided,  eruptions  of  hot  carbonic  acid 
break  up  the  granite,  and  give  niiiterial  for  strata  of  alkaline  earths, 
U(l  finally  the  conditions  arise  under  which  life  became  possible. 

Where  and  under  what  form  life  first  appeared,  whether  at  the  hot- 
loin  of  the  deep  sea,  as  halhybiua  protoplasm,  or  whether  with  the  co- 
operxlton  of  the  still  excessive  ultra-violet  solar  rays,  with  still  higher 
prc»>nre  of  carbonic  acid  iu  the  atmosphere,  who  can  tell  ?  But  La- 
plMc's  Mind  covtd  tell,  with  the  aid  of  the  universal  formula.  For, 
when  inorganic  matter  coalesces  to  form  organic  matter,  there  is  only 
B  ijaestioD  of  motion,  of  the  arrangement  of  molecules  into  states  of 
toon*  or  less  stable  e>]uilibrium,  and  of  an  exchange  of  matter  pro- 
daaed  partly  by  tbe  tension  of  the  molecules,  and  partly  by  motion 
from  without.  What  diBtinguishes  living  from  dead  matter,  the  plant 
mofi  the  aoimal,  as  oonsidered  only  iu  its  bodily  functions,  from  the 
ery*tal,  is  just  this;  in  the  crystal  the  matter  is  in  stable  equilibrium, 
vhil«  %  Etrt>am  of  matter  pours  through  tbe  organic  being,  and  its 
SUU«r  is  in  a  slate  of  more  or  less  perfect  dynamic  equlibrium,  the 
b&luicw  being  now  positive,  again  approaching  sero,  and  again  nega- 
uve.  Ut'nce,  without  the  interference  of  extraneoui)  masses  and  forces, 
UmmtbIuI  will  remain  forever  what  it  is,  whereas  the  organic  being 
dBpMids  for  its  existeuco  ou  certain  exterior  conditions,  transforms 
potvntial  into  kinetic  energy,  aud  vice  versa,  and  has  a  definite  dura- 
tion in  time.  Tliuit  we  see,  that  though  there  is  no  fundamental  dif' 
faniK*  between  the  forces  operating  in  tbe  crystal  and  iu  the  organ- 
liid  b(?ing.  still  thi.'  two  are  incommensurable,  jnst  as  a  simple  building 
i*  IncoRiueusnralile  with  a  factory  into  which  coal,  water,  and  raw 
tnatpriil  pasa,ou  this  side,  while  at  the  other  side  carbonic  acid,  water, 
'  '.ke,  a^bcs,  and  the  prodncis  of  the  machinery,  are  sent  out, 

1  .  .  I  .  jiiig  we  may  regard  as  so  made  up  of  parts,  each  resembling 
Itebtkl  renult,  that,  like  the  crystal,  it  is  separable  into  like  parts; 
tb«  fuitoTr,  like  the  organic  being  (if  we  abstract  from  the  cellidar 
touatiluiioQ  of  the  latter,  aud  the  divisibility  of  euodry  organisms), 
■  u  liHlividiiul. 

It  U  tbnrefore  an  error  to  recognize,  in  the  first  appearance  of  liv- 
ing thinm  on  ibo  earth,  any  thing  supernatural,  or  any  thing  else  save 
Met  .  'liflicult  mechanical  problem.    This  is  one  of  the  two 

«w»  1  proposed  to  call  attention.    The  other  limit  of  natu- 

alancace  is  uot  here,  any  more  than  in  the  fact  of  cry s tall  i nation. 
Wrro  w«  «bl«  to  create  the  conditions  under  which  organic  beings 
Ud  (Mr  tUc,  which  we  are  not  even  able  to  do  for  all  crystals,  then, 
Mcnnlbg  to  the  principle  of  actualiam,  we  could  produce  organio 
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beiiijrs  now  in  the  tiiime  way  tbal  they  were  first  produced.  And  even 
though  we  never  could  Buoceed  in  obflerving  the  urigmal  production  of 
orgaiiiatos — to  say  nothing  of  ex  peri  meu  ting  on  it — that  fact  would 
oonstitule  do  absolute  objection  to  oiir  view.  "Were  matter  and  force 
iutelligible  to  us,  the  world  would  not  cease  to  be  so,  even  though  we 
should  concdve  the  earth  to  be  covered  with  the  moBt  luxuriant 
growth  of  vegetable  life,  from  its  emerald  equaloiial  gii-dle  to  (be  last 
bclR'u-gray  cliffs  of  the  pole ;  and  it  would  remaiu  equally  go,  what- 
ever share  iu  ibe  formation  of  the  vegetable  world  we  might  cone 
to  the  laws  of  organic  development,  or  to  natural  seiectiou. 

But,  for  reasons  which  will  readily  appear,  we  must  leave  out  0 
view,  in  the  present  cODsideratioii,  the  now  well-known  IndtspeDsabl 
aid  rendered  by  insects  in  the  fertilization  of  plants.    For  the  rest,  t' 
grandest  picture  ever  sketched  of  a  primeval  forest  in  the  tropics  b 
Bemardin  de  St.  Pierre,  Von  Humboldt,  or  Pttppig,  offers  to  the  view 
of  theoretical  science  absolutely  nothing  but  matter  in  motion.  This, 
I  think,  is  the  new  and  very  simple  form  that  can  be  given  to  the  ar- 
gument against  "  life-force,"  in  the  Eense  of  the  vitalists. 

But  now  there  comes  in,  at  some  point  in  the  development  of  life 
upon  the  earth  which  we  cannot  ascertain — the  ascertainment  of  which 
does  not  concern  us  here — something  new  and  extraordinary ;  some- 
thing  incomprehensible,  again,  as  was  the  case  with  the  esBeuce  of  mat- 
ter and  force.  The  thread  of  intelligence,  which  stretches  back  in 
negatively -in finite  time,  is  broken,  and  our  natuml  science  comes  to 
chasm  across  which  is  no  bridge,  over  which  no  pinion  can  carry  us 
we  aro  here  at  the  other  limit  of  our  understanding. 
~  This  other  incomprehensible  is  consciousness.  I  will  now,  conol 
eively  as  1  believe,  prove  that  not  only  is  consciousness  uncxplainable 
by  its  material  conditions  in  the  present  status  of  science,  which  every 
one  will  readily  admit,  but  that,  even  in  the  nature  of  things,  it  never 
can  bo  explained  by  these  condilions.  The  contrary  opinion,  that  we 
must  not  give  up  all  hope  of  getting  at  consciousness  from  ils  maleri 
conditions,  and  that  in  the  course  of  hundreds  or  thousands  of  yea 
the  mind  of  man,  having  invadeil  now  unthought-of  realms  of  know 
edge,  might  succeed  where  we  fail — this  is  the  other  error  which 
propose  to  combat  here, 

1  use  the  term  "  consciousness "  designedly,  the  question  he 
being  only  as  to  the  fact  of  an  intellectual  phenomenon,  of  any  kin 
whatsoever,  even  of  the  lowest  grade.    There  is  no  need  to  think  of 
Walt,  engrossed  with  his  parallelogram,  nor  of  Shakespeare,  Raffaelle, 
or  Mowt,  engaged  in  producing  their  grand  creations,  in  order 
have  an  instance  of  a  mental  fact  unexplainable  by  its  material  co 
ditions.    Just  as  the  most  powerful  and  best  developed  muscular  pe 
formance  of  man  or  animal  is  in  fact  no  more  obscure  than  the  simpl 
contraction  of  a  single  muscle — as  the  single  secretory  cell  involve 
the  whole  problem  of  secretion — so  the  most  exalted  mental  activity 


no  more  incomprulieDsible  iu  its  raiilmul  conditioae  iIisd  is  the  first 
mde  of  coQscioasncBd,  i,  e„  sensation.  With  llie  first  awakening  of 
pkamro  or  pain,  experienced  on  earth  by  some  creature  of  tlie  sim- 
pIvBt  structure,  appeared  that  impassable  gulf,  nnd  then  the  world  be- 
euno  doubly  incomprehensible. 

Few  subjects  have  been  more  perBeveringly  studied,  more  written 
about,  or  more  hotly  disputed,  than  that  of  the  connection  between 
body  and  sool  in  man.  All  the  philosophical  Bchools,  un  alsu  the 
(sibera  of  the  Cbareh,  have  bad  their  own  opinions  npou  this  matter. 
Tfai>  more  recent  philosophy  is  lees  concerned  with  this  question  ;  but 
iu  bi-ginnings  iu  the  seventeenth  century  abounded  in  theoj-ies  of  the 
inttfrurtion  of  matter  and  mind. 

IVo  hypotheses  set  up  by  Desoartea  shut  off  that  philosopher  from 
mil  possibility  of  understanding  this  interaction.  First,  be  held  that 
bodj  kad  soul  are  two  diQ'erent  substances,  united  by  God's  omnipo- 
tfAoe,  add  that,  since  tlie  soul  has  no  extension,  they  can  come  into 
eoDtacI  only  at  one  point,  to  wit,  in  tho  so-called  pineal  gland  of  the 
brain.  He  held,  secondly,  that  the  quantity  of  motion  in  the  universe 
b  eoOBtent.  The  more  cleorly  it  seems  to  follow  from  this  that  the 
•onl  eUBot  produce  motion  iu  matter,  the  more  amazed  uro  wc  on 
•Ming  DMcartcs,  in  order  to  save  free-will,  represent  the  soul  as  sim- 
fklj  prodaciug  motion  in  the  pineal  gland,  iu  such  a  way  that  the  oui- 
Bul  spirits,  or,  as  wc  would  say,  the  nervous  principle,  may  flow  out 
to  thr  Appropriate  muscles.  Conversely,  the  animal  spirits,  excited 
bj  Mtis^mpressions,  i^ive  motion  to  the  pineal  gland,  and  then  the 
mmI,  which  is  in  associntion  with  the  latter,  notes  the  motion, 

Dnortee's  immediate  followers,  Clauberg,  Malebranche,  Geulinox, 
mdisrored  to  correct  ihia  patent  error.  They  insist  upon  the  impos- 
AiQitj  of  interaction  between  mind  and  matter,  as  being  two  distinct 
(■hManc«a.  But,  in  order  to  understand  how  the  soul  nevertheless  mores 
th»  body,  and  is  moved  by  it,  they  suppose  that  the  soul's  willing  ia  the 
Wwioo  for  God  each  time  moving  the  body  in  harmony  with  the  soul's 
tmSn.  Conrersely,  sense-impressions  give  occasion  to  God  to  modify 
tta  Mol  in  eouformity  with  themselves.  The  causa  e0ciens,  therefore, 
of  Ow  chaugea  in  the  body  wrought  by  the  soul,  and  vice  verm,  is 
ilnys  God,  and  the  soul's  willing  nnd  the  senGC-impressions  arc  but 
tW  entua  ocoanonalea  of  the  perpetually-renewed  interventions  of 

Finally,  Leibnitx  explained  this  problem  on  the  hypothesis,  origi- 
■Mnl,  M  it  would  appear,  by  GeuUnci:,  of  body  and  soul  resembling 
iTOwatebra,  with  synchronona  movement.  This,  says  he,  may  occur 
totkncwaya:  I.  Tlic  two  watches  might  so  influence  one  another  by 
MM  of  OAcitlalions,  conveyed  to  a  common  attachment,  that  theii 
MvnBooU  abould  be  synchronous,  as  was  observed  by  Uuygheus, 
■d  M  WM  oxfntpliticd,  in  the  beginning  of  the  present  century,  by 
BngMI,  in  a  ooDtrivanoe  for  rendering  the  action  of  two  watches  more 
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uniform,  2.  One  of  the  watches  might  be  constantly  regulated,  so  as  to 
keep  it  uniform  with  tbc  other.  3.  The  waidimaker  might  be  bo  skill- 
fnl  as  to  be  able  to  make  both  go  together,  though  independent  of  one 
another.  As  belwetn  body  and  soul,  the  first  contrivance  is  clearly 
impossible.  The  second,  which  agrees  with  the  occasionalist  doctrin 
is  unworthy  of  God,  whom  it  employs  as  n  Dcm  ex  mackina.  "T 
third  then  remains,  and  here  we  find  again  Leibnitz's  peculiar  doct~' 
of  PrcestabliBhed  Harmony. 

Bill  these  and  all  similar  views  are  discredited  by  the  more  rece 
investigations  of  natural  science,  and  are  void  of  all  infiuence  in  m 
em  thought,  by  reason  of  the  dualistic  principle  on  which  tbey  rest, 
in  conformity  to  their  senii-tbeo logical  oi-igin.  The  propounders  of 
these  theories  start  out  from  the  hypothesis  of  a  spiritual  substance 
absolutely  diverse  from  the  body,  viz.,  the  soul,  and  their  study  is  tA 
investigate  its  association  with  the  body.  They  find  that  the  coupling 
of  these  two  substances  ia  possible  only  by  a  miracle,  and  that  even 
after  this  first  miracle  another  asc oclation  of  the  two  cannot  take  place 
except  by  means  of  a  fresh  miracle,  or  of  a  continuous  miracle,  dati 
from  creation.  This  consequence  they  give  out  as  a  new  solution 
the  problem,  though  they  never  took  sufficient  pains  to  inquire  whcth 
they  themselves  have  not  attributed  to  the  soul  such  a  nature  th 
mutual  interaction  between  it  and  the  body  is  nuthiukable.  In  short, 
the  most  satisfuetory  demonstration  of  the  impossibility  of  the  inter- 
action of  soul  and  body  leaves  room  to  question  whether  the  prcmi 
were  not  arbitrary,  and  whether  consciousness  may  not  be  regard 
as  simply  the  effect  of  matter,  and  so  perhaps  understood.  Ilence,  th 
student  of  natural  soienoe  demands  that  the  argument  to  show  tb 
mental  phenomena  are  unintelligible  from  their  material  conditio 
shall  have  nothing  to  do  with  any  hypothesis  as  to  the  origin  of  su 
phenomena. 

Astronomical  knowledge  of  a  material  system  I  call  such  a  kno" 
edge  of  all  its  parts,  their  respective  positions  and  their  motions,  th 
their  position  and  motion,  at  any  given  time,  past  or  future,  may  be 
calculated  with  the  same  certainty  as  we  calculate  the  position  and 
motion  of  the  heavenly  bodies,  by  means  of  previous  absolute  accura 
of  observation  and  perfection  of  theory.  To  get  the  differential  equ 
tion  whose  integration  will  give  the  desired  results,  we  need  only  hav 
as  it  were,  three  positions  of  the  parts  of  the  system ;  i.  e.,  we  mua 
know  the  position  of  the  parts  of  the  system  at  three  successive  in- 
stants, separated  by  two  differentials  of  time.  From  the  difference  of 
the  coursea  nm  in  the  equal  and  infinitesimal  periods  of  time  betwee 
the  three  we  deduce  the  forces  acting  upon  the  system  and  within  it. 

In  our  incapacity  to  comprehend  matter  and  force,  astronomic 
knowledge  of  a  material  system  is  the  completest  knowledge  we  ca 
expect  to  acquire  of  it.    With  this  our  instinct  of  causality  is  wont 
be  satisfied,  and  this  ig  the  kind  of  knowledge  that  would  be  pusscsE 
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erra  liy  the  Mind  imagiued  by  Luplnce,  if  it  made  due  use  of  its  am- 
Tvreal  fumalo. 

Now,  suppose  we  had  such  aslroaomical  knowledge  as  this,  with 
Rgftrd  to  a  muscio,  a  gland,  an  elMtrical  organ,  or  a  luminifcroua  or- 
gau  in  the  state  of  eicitation;  of  a  ciliary  cell,  a  plant,  an  ovum  in 
CODtaft  with  tb«  sperm,  or  of  a  fruit  at  some  stage  of  its  development. 
Id  that  ca«e  we  should  posscas  the  fullest  possible  knowledge  of  iLeee 
SiMflrial  systems,  and  our  instinct  of  causality  would  be  so  far  satisfied 
that  wp  should  desire  nothing  more,  save  to  know  what  matter  and 
fmve  themselves  are.    Muscular  contraction,  secretion  by  the  gland, 
Ui«  filiook  of  the  electrical,  and  the  shining  of  the  luminiferous  organ  ; 
eiltAry  action,  growth  and  chemical  action  of  the  cell  in  the  plant ;  im- 
pifgnntion  and  development  of  the  egg — all  these  phenomena,  now 
bopdtnlf  obscure,  would  bo  as  evident  for  us  as  the  movements  of 
Ui«  planets.    On  the  contrary,  if  we  make  a  like  fiupposition  of  astro- 
Bomicftl  knowledge,  with  regard  to  the  brain  of  man,  or  even  the  soul- 
ot]g*o  of  the  lowest  animal,  whose  mental  activity  may  he  restricted 
t4  Um  sonsatioD  of  pleasure  and  pain,  then,  so  far  as  all  the  material 
pbcnnmenA  are  concerned,  our  knowledge  would  be  as  perfect,  and  our 
(mtinct  nf  causality  as  satisfied,  as  in  the  ease  of  muscular  contraction 
or  ••cretion,  provided  we  had  astronomical  knowledge  of  mnscles  or 
glands.    The  involuntary  aelions  of  the  centres,  and  those  not  neces- 
nrUy  connected  with  sensation — reflex  action,  simultaneous  action, 
iMpiratory  movements,  growth  and  decay  of  the  brain  and  spinal 
card — would  be  completely  understood.    Further,  those  phenomena 
vtliob  are  always,  and  hence  necessarily,  simultaneous  with  mental 
(hcDomeiU,  would  also  be  perfectly  understood.    And  it  certainly 
•m  ft  great  irinmph  of  human  knowledge  if  wo  were  able  to  say  that, 
WMcatiou  of  a  given  mental  phenomenon,  a  certain  definite  motion 
of  definite  atoms  would  occur  in  certain  definite  ganglia  and  nerves. 
Il  would  bo  profoundly  interesting  if  we  could  thus,  with  the  mind's 
*y«,  Dote  the  play  of  the  brain-mechanism,  in  working  out  a  problem 
u  iritlitoetie,  after  the  manner  of  a  calculating-machine;  or,  even  if 
•»  cuuld  stiy  what  play  of  the  carbon,  hydrogen,  nitrogen,  oxygen, 
pbotpbcTua,  and  other  atoms,  corresponds  to  the  pleasure  we  expe- 
O'Ti'  i'  on  hraring  musical  sounds ;  what  whirl  of  such  atoms  answers 
■     11  rlimax  of  sensual  enjoyment;  and  what  molecular  storm  to  the 
'        piiin  »c  feel  when  the  trigeminus  nerve  is  misused.    The  intel- 
I  j.il  cnjoyiiient  afforded  by  Fechner's  preliminary  studies  in  psycho- 
flTtiet,  and  by  Donders's  measurements  of  the  duration  of  simpler 
BiMt^l  operfttions,  gives  reason  to  expect  that  snoh  direct  insight  into 
lli»  material  couJitious  of  mental  phenomena  would  be  highly  in- 

Still,  &•  rt-gards  mental  operations  themselves,  it  is  clear  that,  even 
Wb  Mtronomieal  knowledge  of  the  mind-organ,  they  would  be  as  un- 
^Ml'jplilc  as  they  are  now.    Were  we  possessed  of  such  knowledge, 


tbey  woalil  still  renntio  perfectly  unintelligible.  Astrooomical  knowl- 
edge of  the  brain — Uie  higbest  grade  of  knowledge  we  can  expect  evA 
to  iiave — diecloBCb  to  us  nothing  but  matter  in  motion.    Bnt  we  caq| 
not,  by  means  of  any  imaginable  movement  of  material  particles, 
bridge  over  the  cbasm  between  the  conscious  and  the  uuconscioua. 

Motion  can  oiily  produce  motion,  or  be  cooverted  back  into  potdH 
tial  energy.    Potential  energy  can  only  produce  motion,  maintain  static 
equilibrium,  or  exert  pressure  or  traction.    The  sum  of  energy,  Low- 
ever,  remains  the  same.    Beyond  this  law  nothing  can  go  in  tbe  pliyH 
ical  world,  nor  can  any  thing  fall  sliort  of  it;  the  mechanical  cauar 
passes  completely  into  the  mechanical  effect.    Hence  the  mental  phe- 
niena,  which  in  the  bruin  appear  in  company  with  material  phenom- 
a,  are,  so  far  as  our  understanding  is  concerned,  void  of  sufficient 
basis.    They  lie  beyond  the  law  of  causality,  and  hence  are  nnint 
ligible,  like  a  mobile  perpeCuum,    But  they  are  also  unintelligible 
other  grounds. 

True,  on  superficial  observation,  it  looks  as  though  certain  mcnt 
operations  and  conditions  might  he  inteiligible  to  us,  from  a  kuo~ 
edge  of  the  material  [ihenomena  of  the  brain.    Among  such  men 
phenomena  I  might  reckon  memory,  association  of  ideas,  habit,  specific 
talents,  etc,    II  needs  but  little  reflection  to  show  that  this  is  an  error. 
We  should  only  he  acquainted  with  certain  inner  conditions  of  tUl 
soul's  life,  which  are  of  abont  equal  import  with  the  external  conP 
ditions  created  by  sense-impressions;  but  we  should  know  nothing 
about  the  origin  of  mental  life  in  virtne  of  these  condilions. 

What  conceivable  connection  subsists  between  definite  movcmen 
of  definite  atoms  in  my  brain,  on  tbe  one  hand,  and  on  the  other  ba- 
ench  (for  me)  primordial,  indefinable,  undeniable  facts  as  these:  *• 
feel  pain,  or  pleasure ;  I  experience  a  sweet  taste,  or  smell  a  rose, 
hear  an  organ,  or  see  something  red,"  and  the  imniediately-conseque 
certainty,  "Therefore  I  exist?"  It  is  absolutely  and  forever  inco 
ceivable  that  a  number  of  carbon,  hydrogen,  nitrogen,  oxygen,  et 
atoms  should  not  be  indifferent  as  to  their  own  position  and  motion, 
past,  present,  or  future.  It  is  utterly  inconceivable  how  consciousness 
should  result  from  their  joint  action.  If  their  respective  positions  an' 
their  motion  were  not  indifierent  to  them,  they  would  have  to  be  r 
garbled  as  each  posseRsed  of  a  consciousness  of  its  own,  and  as  so  man 
monads.  But  this  would  not  explain  conBciousness  in  general,  n~ 
would  it  in  the  least  assist  us  in  understanding  the  unitary  conecio 
nese  of  the  individual. 

That  it  is  and  ever  will  remain  utterly  impossible  to  imdersta 
higher  mental  operations  from  the  mechanics  of  the  cerebral  ato 
(supposing  them  to  be  known),  needs  not  to  be  proved.  Yet,  as  h 
been  already  remarked,  we  need  not  consider  the  higher  forms  of  me 
lal  activity,  in  order  to  add  weight  to  our  argument.  But  its  force 
intensified  by  contrasting  the  absolute  ignorance  wherein  astronomic 


knowledge  of  the  brain  leaves  us  with  regard  to  ibe  origin  of  the  low- 
Mt  mental  phenomena,  and  the  pomplete  solution  of  ihe  highest  prob- 
lem" of  the  physical  world  whicli  we  get  from  eueh  knowledge,  A 
brnin  that  should,  from  one  cause  or  another,  be  unconscious — for  in- 
stance, one  that  should  sleep  without  dreaming — would,  bad  we  astro- 
ootnical  knowledge  of  it,  hold  no  secret ;  and,  if  we  possessed  astro- 
Bomicul  knowledge  of  the  rest  of  the  body  also,  then  the  whole  human 
iDMliine,  with  its  respiration,  its  heart-beats,  its  eschanges  of  materials, 
ita  heAt,  etc. — in  short,  every  thing  short  of  the  essence  of  matter  and 
force,  would  be  fully  deciphered.  The  dreamless  sleeper  is  compre- 
hMieibl«  to  us,  like  the  universe  previous  to  consciousness.  But,  as,  on 
ihfl  first  awakening  of  consciousness,  the  world  became  doubly  incom- 
prrheaeiblc,  so  loo  is  it  with  the  fileepcr,  at  the  first  appearance  of  a 
iaint  image  in  dreaming. 

Thu  irreconcilable  conflict  of  the  mechanical  view  of  the  universe 
with  freedom  of  will,  and  hence  indirectly  with  ethics,  is  no  doubt  a 
matter  of  high  importance.  The  ingenuity  of  thinkera  in  all  times  has 
bven  exhausted  in  tiyiog  to  reconcile  them,  and  this  question  will 
ftflbnl  exercise  to  the  mind  of  mau  forever.  To  eay  nothing  of  the 
that  free-will  may  l>e  denied,  whereas  pleasure  and  pain  are  uu- 
^BUtionable ;  <fe«ire,  which  gives  the  impetus  to  exertion,  and  hence 
(ivn  orcasion  to  act,  or  not  to  act,  is  necessarily  preceded  hy  sense- 
iapTtvioiis.  Hence  it  is  to  the  problem  of  sensation,  and  not,  aa  I 
Wt«  OBoe  said,  to  that  of  free-will,  that  analytical  mechanics  leads. 

And  here  ia  the  other  limit  of  our  knowledge  of  Nature.    It  is  no 
1m  absolute  than  the  first  limit.    For  two  thousand  years,  despite  all 
^  advances  made  by  natural  science,  mankind  has  made  no  sub- 
lUatial  progress  toward  the  understanding  of  matter  and  force,  any 
■on  than  toward  the  understanding  of  mental  activity  from  itn  ma- 
terial conditions.    And  so  will  it  ever  be.    Even  the  Mind  imagined 
1>T  Laplace,  with  its  universal  formula,  would,  in  its  efforts  to  over- 
rtqi  thew  limits,  be  like  an  aeronaut  essaying  to  reach  the  moon.  In 
iu  world  of  mobile  atoms,  the  cerebral  atoms  are  in  motion  indeed, 
Wl  it  i»  a  dumb  show.    This  Mind  \-iews  their  hosts,  and  sees  thera 
OMiingcach  other's  course,  but  does  not  understand  their  pantomime; 
lh»3r  think  not  for  him,  and  hence,  as  we  have  already  seen,  the  world 
ofthii  Mind  in  still  meaningless, 

111  this  Mind  we  have  the  measure  of  our  own  capacity,  or  rather 
WB  impotence.  Our  knowledge  of  Nature  is  thus  shut  up  between 
mlimita,  th*  one  fiireverraore  determining  our  incapacity  to  compre- 
had  mnllrr  and  force,  the  other  determining  our  inability  to  under- 
mrnial  facts  from  their  material  conditions.  Between  these 
the  nan  of  science  is  lord  and  master ;  he  dismembers  and  builds 
%tBi]  no  one  durxt  say  wherein  bis  knowledge  and  bis  power  are 
(i>mn>cribo<L     Beyond  thcFG  limits  he  cannot  now,  nor  can  he 


 J 


But  tbe  more  fraiikJy  the  etudi-nt  of  natural  science  acknowledges 
these  appointed  limits,  and  I  he  more  humbly  he  is  reconciled  to  this 
ignorance,  the  more  profoundly  conscious  is  be  of  his  right  inductively 
to  fashion  his  own  liews  .is  to  tbe  rt-lations  between  mind  and  matter, 
with  perfect  freedom,  and  untrammeled  by  myths,  dogmas,  or  li 
honored  philosophies. 

lie  sees  material  conditions  in  a  thousand  ways  influencing  ment 
life.  To  his  unprejudiced  mind  there  seems  no  reason  to  doubt  that 
sense-impressions  arc  really  communicated  to  tbe  eoK;alled  Soul.  He 
sees  the  haman  mind  grow  with  the  brain  as  it  were,  and,  according 
to  the  empiricists,  he  finds  that  tbc  actual  forms  of  his  thought  .ire 
constituted  by  means  of  external  perceptions.  In  sleep,  and  in  dreams, 
in  fainting,  in  intoxication  and  narcosis,  in  the  delirium  of  fever  a 
in  inanition,  in  mania,  epilepsy,  idiocy,  microcephaly — in  a  tho 
morbid  states  he  sees  the  soul  to  be  dependent  on  the  constant  or  tran? 
sient  condition  of  tbe  brain.  No  theological  prejudice  prevents  him 
as  it  did  Descartes,  from  recogniKing  in  the  souls  of  animals  tbe 
lives  of  the  human  soul,  and  less  perfect  members  of  tbe  fame  ae 
of  development.  On  the  contrary,  he  sees  that  in  the  vertebra 
those  parts  of  tbe  brain  which  physiological  research  and  piilhologi 
experience  prove  to  be  the  seat  of  the  higher  menial  activities  k 
pace,  in  their  comparative  development,  with  the  growth  of  ih 
activities.  Where  mental  capacity  makes  the  immense  leap  from  th 
anthropoid  apes  to  man  which  is  indicated  by  the  power  of  speech,  we 
Hnd  a  corresponding  leap  in  cerebral  mass.  The  varied  arrangement 
of  similar  elementary  particles  in  tho  invertebrates  instniclsthe  inv 
tigator  of  Nature  that  here,  as  In  other  organs,  there  is  question  1 
of  tho  general  architecture  than  of  the  structural  elements. 
(  With  awe  and  wonder  be  regards  the  microscopic  molecule 
'nervous  substance  which  is  tbe  seat  of  the  laborious,  con Blmcti 
orderly,  loyal,  dauntless  aoni  of  tbe  ant.  Finally,  the  devclopm 
theory,  coupled  with  tbe  doctrine  of  natural  selection,  forces  upon  h'" 
the  theory  that  the  soul  came  into  being  an  tbc  result,  gradually 
tained,  of  certain  material  combinations,  and  that  probably,  like  oth 
heritable  endowments  that  are  of  use  to  the  individual  in  tbe  stmg 
for  life,  it  has  risen  and  perfected  itself  up  to  its  present  state  tbrou 
a  countless  series  of  generationa. 

Now,  if  tbe  ancienl  thinkers  found  every  interaction  between  bo 
and  soul  unintelligible  and  impoasible  on  their  theories,  and  if  th 
undoubted  simultaueous  ooOperntion  is  to  bo  explained  only  by  a  F 
established  Harmony  of  the  two  substances,  then  the  notion  th 
formed  of  the  aonI,  in  conformity  with  their  scholastic  conceptio 
must  have  been  erroneous.  The  necessity  of  &  scholastic  conclusi 
so  plainly  in  conflict  with  the  reality,  is,  as  it  ivere,  an  apogogi 
demon^ilration  of  tbe  falsity  of  their  premises.  In  his  simile  of  I 
two  watches,  LeibnitE,  as  has  been  well  observed  by  Fechner,  over- 


lookeil  the  fourth  &ri<l  Biiiiplest  supposition,  viz.,  that  perhaps  the 
w&lchrs,  whose  simultaDeous  action  la  to  lie  accounted  for,  way  be 
»fter  uU  unly  one.  Whether  we  shall  ever  understand  mental  phe- 
noawtlK  &om  their  material  conditioue  is  a  very  didt^rent  question 
from  that  other,  viz.,  whether  these  phenomena  are  the  product  of  ma- 
Uriml  oonditions.  The  former  question  might  be  decided  in  the  neg- 
sttTe  without  ia  the  least  aSecting  the  latter,  to  say  nothing  of 
negatiring  it. 

In  the  paEeage  ve  have  already  cited,  Leibnitz  asserts  that  a  mind 
tDOomfarably  higher  than  the  human  mind,  but  yet  fioite,  could,  if  it 
were  poMeased  of  seosfs  and  technical  powers  of  like  perfection,  form 
a  bodjr  capable  of  mimicking  the  actions  of  man.    He  docs  not  say 
Uiat  a  man  could  be  formed,  for  in  his  view  the  automaton  of  flesh 
aod  boue,  which  he  regards  as  soulless,  even  as  Descartes  regarded 
ail  animalst,  still  lacks  the  mechanically-incomprehensible  soul-monad. 
Th«  difference  between  Leibnitz's  point  of  view  and  our  own  be- 
eomea  rery  evident  here.    Imagine  all  the  atoms  whereof  Csesar  was 
nad*  ap  at  a  given  moment,  say  as  he  stood  at  the  Rubicon,  to  be 
by  mechanical  power  brought  together,  each  io  jts  own  place,  and 
poaaoMed  of  its  own  velocity  in  its  proper  direction.    In  our  view 
Cnaar  would  then  be  restored  mentally  as  well  as  bodily.    This  arti' 
tnii  Cssar  would  at  the  first  intXant  have  the  same  sensations,  ambi- 
tio&a,  iinaginiug^,  as  his  prototype  on  the  Rubicon,  and  the  same 
Moories,  the  same  inherited  and  acquired  faculties,  etc.  Suppose 
tCTwal  urti6otal  figures  of  ihe  same  model  to  be  si multaneou  14 ly  formed 
0«t  of  a  like  number  of  other  carbon,  hydrogen,  etc.,  atoms.  What 
wobUI  at  the  first  moment  be  the  difibrence  between  the  new  C^ar 
ukI  his  duplicate,  beyond  the  diSerencea  io  the  places  where  they 
»rnt  formed  ?    But  the  mind  imagined  by  Leibnitz,  after  faahioniug 
iIm  orw  Cii.-«ar  and  his  many  Sosice,  could  never  understand  how  the 
■lami  he  hiiaself  had  disposed  in  order,  and  set  into  action  with 
ptvfwr  reloi'iiy,  could  give  mental  activity. 

Ttke  Carl  Vogl's  bold  expression,  which  in  1850  introduced  a  sort 
tfnmital  tixirniwnent :  ''All  those  capacities  which  we  call  mental 
KtiilticM  art'  only  functions  of  the  brain ;  or,  to  use  a  rather  homely 
'il  trMion,  thought  is  lo  the  brain  what  the  bile  is  to  the  liver,  or  the 
■      lo  tho  kidneys,"    Tlie  unscientific  world  wore  shocked  at  the 
mlc,  ci)[i>)di.<ring  it  to  bo  an  indignity  to  compare  thought  with 
tSr  trirrption  ot,  the  kidneys.     Physiology  know*  no  such  aesthetic 
rtiinationa  of  rank.    In  the  view  of  physiology  the  kidney  secro- 
'  -■ifiitifio  ulij'.'ct  of  just  the  same  dignity  as  the  investigation 
or  the  heart,  or  any  so-called  "  nobler "  organ.    Jior  is 
laip'*  rxprpastoii  worthy  of  blame  on  the  ground  th.1l  it  represents 
■nul  Mtititr  aa  hi-ing  the  result  of  material  conditions  in  the  brain. 
Ill  CiBJtiacM         in  this,  that  it  leaves  the  impression  on  the  mind 
tkUtlw  aoal's  ftotivity  is  in  its  own  naiiu-c  as  intelligible  from  th« 


structure  of  the  brain,  ab  is  tho  secretion  from  th«  structure 
gland. 

Wherever  the  material  conditions  of  mentnl  activity  in  the  shape 
of  a  nervous  system  are  liitking,  as  is  the  case  with  pianln,  the  scien- 
tist cannot  admit  the  existence  of  soul-life;  and  here  he  but  seldom 
finds  his  views  controverted.  But  what  aoswer  is  to  be  made  him  if 
he  were  to  require,  as  the  condition  of  his  believing  in  a  soul  of  the 
nniverse,  that  there  should  be  ahoivn  to  him  somewhere  in  the  world, 
bedded  in  neuroglia,  and  nourished  with  warm  arterial  blood  nndei 
due  pressure,  a  system  of  ganglia  and  nerves  corresponding  in 
tent  to  the  mental  power  of  such  a  soul  ?  fl 

Finally,  the  (jiiestion  arises  whether  the  two  limits  of  our  knowK 
edge  of  Nature  are  not  ()erha|)s  identical,  i.  e.,  whether,  supposing 
we  understood  the  nature  of  matter  and  force,  we  should  not  also 
understnnd  how  the  substance  that  underlies  them  could,  under  certato 
conditions,  feel,  desire,  and  think.  Certainly  this  is  the  simplest  by- 
pothcBis,  and,  according  to  well-known  principles  of  scientific  research, 
until  it  is  disproved  it  must  bo  preferred  to  that  other  hypothesis, 
which,  as  we  have  said,  makes  the  universe  doubly  incomprehensible. 
But  such  is  the  nature  of  things  that  we  cannot  attain  clearness  of 
Tiew  with  regard  to  this  point,  and  it  were  idle  to  dwell  upon  it. 

With  regard  to  the  enigma  of  the  phyiieal  world  the  investigator 
of  Nature  has  long  been  wont  to  utter  his  "  Ignoramus  "  with  manly 
resignation.  As  he  looks  back  on  the  victorious  career  over  which  he 
has  passed,  he  is  upheld  by  the  quiet  consciousness  that  wherein  he 
now  is  ignorant,  he  may  at  least  under  certain  conditions  be  enlight- 
ened, and  that  he  yet  will  know.  Bnt  as  regards  the  enigma  what 
matter  and  force  are,  and  how  they  are  to  be  conceived,  he  must 
himself  once  for  all  to  the  far  more  dijUcult  confession — 

"lOHOBABIMIia  1  " 


TIIE  CROOKED  COUESES  OF  LIGHT. 

AN  article  in  the  April  Monthly  explained  the  formation  of  lumi- 
nous images  upon  the  principle  that  light  moves  in  straight 
lines  through  any  uniform  transparent  medium;  but  at  the  same  time 
no  agency  in  Nature  illuatratcs  in  so  many  ways  its  capability  of 
being  turned  from  a  direct  course.  It  may  be  thrown  back  by  sur- 
faces either  directly  in  its  own  path,  or  at  all  possible  angles,  and  it 
may  be  warped  out  of  its  course  in  various  degrees  ns  it  passes  through 
bodies,  althongh  in  all  cases  the  change  of  direction  is  governed  bf 
inflexible  laws.  The  throwing  back  of  rays  from  surfaces  is  known  as 
the  rejieelion  of  light ;  the  bending  or  the  fracture  of  the  ray  as  it 
traverses  a  body  is  called  the  refraction  of  light. 


Tins  CnOOKEb  COUnSES  OF  LIGHT. 


33 


Tlu-  prini'iple  orrvfieetioa  ie  illuBtratcd  in  Fig.  1,  in  wliich  a  beam 
(it  ttie  sun's  rays  eiilurs  tlirough  the  ehutier  of  a  (lark  room,  slrikea 
uiKiii  A  pL)liKlied  pfaiie  surlace,  and  is  reflected  ucroaa  the  ruutn  in  ud 
<ip]>usilv  Oirection.  TLe  enteriug  beam,  A  JJ,  is  called  the  incident, 
my.   The  vertical  line,  Ji  JJ,i&  termed  the  normal,  nnA  the  beam  Ji  C, 


I'lO.  I 


liii  r .  ■  ■  .  .■      I    II    liEn-Kcnns  ar  Lioht, 


tUndwled  ray.  The  angle  .1  D  B,  contained  between  the  ineidenl 
iSf  uul  the  normal,  is  ternii'd  the  angle  of  incidence;  and  the  angle 
C  J /J,  contained  between  the  eorreajjonillnsr  reflected  ray  and  the 
Mnnil.  is  called  the  angle  of  reflection.  The  reflection  of  light  by  pol- 
Bbnl lurbces,  as  in  this  case,  ia  governed  by  two  laws:  1.  The  inoi- 
imt  rny,  the  iiormiil,  aud  the  reflected  ray,  are  always  in  the  Bain,Q 
(lUw,  «nd,  3,  The  angle  of  incidence  is  always  cijual  to  the  angle 
rrflccUon. 

Fin  *. 


iBA'tl  A  Cj^h  1)1,11  IH  A  1  F^Crkr,  1,1  1^- 


T^b  !•  in  fiamidv  of  what  i«  known  as  mgvinr  reflection,  bm 
tfcirt  ia  kacFllicT  kind  of  rotleoiion  tn  virtue  of  wliich  bodies,  when  illn- 
mi.  *, — 3 
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minated,  thraw  back  ihe  light  in  all  directions,  and  this  is  knovn 
irregular  reflection  or  diffusion.  The  effect  of  regular  reflection, 
which  depends  upon  the  polish  of  surface!',  is  not  to  make  tbose  eiir- 
facca  visible,  but  to  exhibit  images  of  surrounding  objecte ;  it  is  t)| 
tbe  light  irregularly  reflected  upon  their  surfaces  that  objects  are  seeqj 
In  looking  into  n  mirror,  the  image  of  the  face  is  seen  by  regular  rw 
flection ;  the  surface  of  tbe  mirror  is  recognized  by  irregular  reflec- 
tion. "The  mirrors  of  tbe  ancients  were  of  metal,  usually  of  tbe 
compound  now  known  as  speoulum-metal.  Looking-glasses  dale  froa 
the  twelfth  century.  They  are  plates  of  glass,  coated  at  the  back 
with  an  amalgam  of  quicksilver  and  tin,  which  forms  the  reflecting 
surface.  This  arrangement  has  the  great  advantage  of  exclnding  the 
air,  and  thus  preventing  oxidation.  It  is  attended,  however,  with  the 
disadvantage  that  the  sui'face  of  the  glass  and  the  surface  of  the  amal- 
gam form  two  mirrorp;  and  the  superposition  of  the  two  sets  ol 
images  prodncea  a  confusion  which  would  be  intolerable  in  delicate 
optica]  arrangements,  Tbe  mirrorti,  or  specula  as  they  are  called, 
reflecting  telesccpes,  are  usually  made  of  speculum-metal,  which  is 


Fio.  B. 


RBnuCTIQH  ai  WlTEU. 


bronze  composed  of  about  thirty-two  parts  of  copper  to  fifteen  of  t' 
Lead,  antimony,  aud  arsenic,  arc  sometimca  added.  Of  late  years 
specula  of  glass  coated  in  front  with  real  silver  have  been  extensively 
used ;  they  are  known  as  sUvered  apeeuia.  A  coating  of  platinum  has 
also  been  tried,  but  not  with  much  succeaa." 

It  is  well  known  that  the  effect  of  plane  mirrors  or  of  any  poliahed 
plane  surface  is  to  produce  behind  them  images  exactly  similar  bo 
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in  forin  luid  size  to  the  reul  objects  id  front  of  them.  Fig.  2  repre- 
Beots  the  formation  of  an  imuge  of  a  ciinille  in  a  common  looking-j^luee. 
The  redeclion  is  shown  ae  limited  lo  the  pencil  of  rays  L-mitted  by  the 
bigheel  point  of  the  flame.  The  reflected  rays  which  enter  the  eye 
»re  eeen  to  be  divergent  like  the  incident  rays,  so  that  if  ihey  were 
prodaced  backward  they  would  meet  at  a  point  forming  the  image  at 
lh«  lop  of  ihe  flame.  As  all  Hurfaces  are  made  up  of  points,  and  each 
point  of  the  object  ia  reflected  in  the  same  manner,  it  is  clear  that  the 
image  formed  by  a  plane  mirror  must  symmetrically  represent  the 
object. 

Pis.  1.  Fia.  S. 


But  light-rays  may  be  turned  from  their  direct  coorae  in  another 
vty,  ^Vlien  a  beam  passes  obliquely  from  one  transparent  medium 
V>  another  of  different  density,  as  from  air  to  water  or  glass,  its  diree- 
tioD  i(  changed  and  it  is  said  to  be  refracted.  This  is  illustrated  in  a 
Wf  nmple  manner  by  Fig.  3,  in  which  a  ray  of  the  sun,  entering 


ihroDgh  an  apertnro  in  a  dark  room  and  received  on  the  surface  of 
nUr  in  a  glass  vessel,  is  seen  to  be  broken  as  it  were  at  the  surface 
ud  bent  downward. 

A  fanultar  experiment  illustrating  the  same  principle  is  to  put  a 
cnsapon  the  bottom  of  an  empty,  opaque  vessel,  while  the  spectator 
|4ieM  himself  so  that  it  is  just  bidden  by  the  vessel's  edge.  If  water  be 
WW  poiiwd  into  it,  the  bottom  of  the  dish  will  appear  lo  rise,  and  the 
can  will  como  in  sight.  The  pencil  of  rays  thus  undergoes  a  sudden 
b*nd  at  the  aurfaoe  of  the  water,  and  reaches  the  eye  by  a  crooked 
mne,  ihe  effect  of  which  is,  that  the  spectator  sees  round  or  behind  ihe 
obttacle,  Fig.  4  shows  how  an  inclined  stick,  partially  immersed  in 
ra«r,  prcaeats  a  broken  appearance.  Transparent  substances  differ 
in  Utia  refracting  power.  Liquids  exhibit  it  in  a  much  higher  degree 
ttu  gttw*.  and,  as  a  general  rule,  the  denser  of  two  stibsiances  mani- 
UtlM  th«  greater  refrsciing  ellect.  Hence  il  is  common  to  speak  of 
ll*  cbangt  in  th«  niy  as  il  passes  from  a  denser  into  a  rarer  medium, 

*t  tb>  I«T«I««. 
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tSE  PopuLAn  scisycE  ifo.VTsir. 


Altbuugli  a  ray  whcD  passing  from  oue  mcdmni  to  another  is 
fracted  al  different  angles  depending  upon  its  oliUqutty,  vei  the  pli*- 
noinenoii  is  governed  by  oue  liiw  iind  capable  of  being  expressed  in 
one  formula.    This  in  called  the  ifidex  of  refraction,  iind  was  disco 
ered  by  Willebrnd  Snell,  ii  Dutch  philosopher,  about  the  year  162 
Fig,  5  will  illnstrate  it.    A  circle  is  described  around  the  point  /, 
which  the  ray  ^  is  incident  upon  the  refracting'  surfiicc.    As  the  angle 


in 

i 


of  the  incident  rny  Jl  variea  with  the  normal,  the  angle  of  the  refrac 
ray  S  will  vary  also.    The  law  of  refraction  h 

angles  as  R'  J*,  S  P  will  have  a  constant  ratio.    Each  iniusparent  suV 


stance  has  its  index  of  refraction,  and  tables  are  given  of  these  indices 
lor  different  substanci's  in  the  books  npon  physics. 


Fio.  8. 


Thsobt  or  MiBts*. 

In  order  thai,  a  rny  raay  be  refracted,  it  is  by  no  means  necesita 
(hat  it  should  pass  through  bodies  of  widely  different  qualiliea,  as  f' 
gHBes  to  liquids,  or  from  liqnids  to  solids ;  the  effect  may  be  seen  i 
passing  from  one  liquid  to  another  of  a  different  density,  as  whr 
liquid  bisulphide  of  carbon  is  covered  with  a  layer  of  water  floaiin 
upon  its  surface.  The  ray  will  then  be  seen  to  be  bent  on  enterin 
the  water,  and  still  more  bent  on  pusBing  from  the  water  into  lb 
layer  of  bisulphide  of  carbon.  In  the  same  way  rays  of  light  passin 
through  liiyerft  of  the  .itmosphere  of  different  density,  undergo  su 
oessive  refraclions.  As  the  atmosphere  varies  in  its  density  as  w 
ascend  from  the  earth,  the  rays  of  the  sun  and  stars  in  passing  thmug 
ibem  are  bent  in  their  course,  so  that  in  point  of  fnci  we  see  them  a' 
through  crooked  and  varying  paths. 

An  appearance,  as  of  water,  is  otten  seen  in  sandy  deserts,  wh 
the  soil  is  highly  heated  by  the  sun.    The  observer  sees  in  tlie  distan 
the  reflection  of  the  sky  and  of  terrestrial  objects,  .ts  on  the  surfao 
of  a  lake.    Fig.  G  illustrates  how  this  effect  may  be  produced.  Th 
air  near  the  ground  becomes  so  highly  heated  and  rarefied  that  i 
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boriaoolal  aiis  ;  the  sccon.i  is  for  tiltiog  it  ai  an  nugle  wilh  the  hori- 
U>n  ;  the  thinl  is  for  turning  it  abonl  a  verlioal  axis ;  aud  the  fourth 
for  r»i«iog  and  lowering  it  through  a  range  of  eeveral  tncLes. 

Wlieii  a  prism  like  that  shown  in  Fig.  9  is  interposed  in  the  path 
■>f  a  Darrow  beam  of  euuUght,  admitted  into  a  dark  room,  ita  alteration 


Tia.  II. 


S^mutTik^  Pun.  Pbu«  aovntu  ox  Srurc 


at  the  diifction  of  the  ray  ia  eaBily  s«en,  and  it  will  be  found  that  the 
•  -■-  of  the  light  ia  altered,  by  refraction,  some  40°  or  50°  from  iia 
:...i>iL  courite. 

Th»  properties  of  light,  to  which  we  have  here  briefly  referred,  are 
ialKrMliiig  in  tbemselTes,  and  important  to  he  known;  but  they  have 
tUiUonal  interest  as  pri?paring  for  an  understanding  of  spectrum 
ualyti*,  which  will  be  taken  up  and  popularly  explained  in  future 
nabtn  of  the  Montuly. 


8TNTUETIC  CHEMISTET. 

At  Pbo».  JOHN  W.  LAKQLEy, 

or    TMt    VXTBBX    «  H  I  T  X  K  •  I  T  T  .     r  ■  >  V  ■  I  t  T  A  >  I  &  . 

AHEBflSTKY  boa  been  called  the  analytical  science,  and  undoubt- 
V  tdly  with  jnalice  in  the  past,  since  the  most  exact  processes  wilh 
*Uek  it  deals  are  siill  those  which  go  technically  by  the  name  of 
WiIjvIb;  but,  of  recent  years,  the  arts  have  been  enriched  by  many 
fcrfasiM,  colon,  and  drugs,  which  are  the  results  of  careful  and 
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laborious  ounBtrucition  ou  ihe  part  dJ"  tliy  iii:iiiufactarer,  operotin 
nndcr  cSiemiciil  laws.  Griidimlly  there  lias  arisen  a  Dew  branch 
tbo  science,  whose  aim  is  to  produce  artificially  new  compunnde  < 
of  old  material;  and,  since  the  liviug  vegetable  anil  auimal  offer 
familiar  tliougli  mysteiicius  examples  of  the  aame  pruccas,  it  is  only 
natural  that  the  pbilosopher  should  liave  tried  to  obtain,  by  kiiowi^ 
inettioda,  some  of  those  results  which  are  so  silently  and  wondcrfiitl^ 
WTouglil  out  by  the  substance  of  living  tissue.  It  will  be  the  obieei 
of  this  paper  to  indicate,  in  a  non-technical  way,  some  of  the  sle 
which  have  been  lukou  in  the  ellbrt  to  compete  with  vilallly. 

The  word  aijntl\e»i»,  in  its  broad  or  general  acceptance,  signifies  t 
union  of  any  two  or  mure  subBtances  to  form  a  physical ly-homog»i' 
neous  ma!>s,  and  into  a  product  which  cannot  be  mechanically  divided 
into  dissimilar  parts.    Under  this  definition  nearly  every  operali 
of  chemistry  would  be  synthetical ;  for,  even  in  the  case  where 
element  is  isolated,  this  is  done  only  at  the  expense  of  some  otb 
bodies  which  pass  into  the  condition  of  compounds ;  thus,  when  goM 
is  precipitated  in  a  metallic  state  from  solution,  we  must  use  iron, 
zinc,  or  some  other  snbstance,  which  shall  become  oxidined  and  d 
solved  ill  the  place  of  the  precipitated  gold. 

Most  cases  of  synthesis  take  place  with  great  facility,  automa 
oally  in  fact,  for,  when  coal  is  burned,  we  start  the  tire,  and  after  th 
the  oxygen  and  carbon  unite  to  form  carbonic  acid,  without  any  fu 
ther  efibrt  ou  our  part. 

Now,  in  the  world  there  arc  vast  numbers  of  distinct  compoim 
some  of  which  have  a  simple  and  others  a  complex  structure;  it 
found,  by  long  experience,  that  there  is  a  general  disposition  on  th 
part  of  these  substances  to  pass  from  the  state  of  feebly-united  uiiitB 
to  that  of  great  fixity  ;  thus,  wood,  which  is  composed  carbon,  oxy- 
gen, and  hyilrogc-n  principally,  burns  in  the  air  into  two  stable  au 
incombustible  bodies,  carbonic  acid  and  water;  and,  in  so  doing, 
evolves  a  large  amount  of  heat.  Neither  of  these  final  products,  bo 
formed,  can  in  any  way  be  caused  to  evolve  a  further  amount  of  en- 
ergy, without  bringing  in  the  aid  of  externiil  matter;  dynamically, 
they  are  dead,  as  physiologically  an  animal  is,  when  no  longer  capable 
of  movement. 

To  raise  a  body  into  a  state  so  that  it  contains  within  iteelf  for 
in  a  potential  form,  and  so  as  to  be  able  to  liberate  this  foi-ce  «po 
taneoQsly,  when  certain  conditions  are  fulfilled,  is  an  operation  oppos 
to  the  general  tendencies  of  the  material  world,  and  directly  contra 
to  what  may  be  called  the  habits  of  n on- vitalised  matter.  Now,  it  is 
precisely  ibis  thine,  this  act  of  elevating  some  limited  portion  of  mat- 
ter to  a  higher  plane,  where  its  potentiality  and  complexity  are  bo 
increased,  that  is  meant  by  chemical  synthesis,  and  it  will  be  seen  ho 
much  this  use  of  the  term  restricts  the  meaning  of  the  words  as  ordin 
rily  used. 
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raruse  a  wvigbl  trom  llie  grotmd,  to  make  water  lun  up-hill,  or 
lo  ;rti«T»te  he^it  by  friction,  are  all  processes  which  requin-  the  ex- 
)ifiidtlare  of  effort  and  material  sub^ancc,  if  we  would  perform  iheni 
uBrwIvc^.  So  ill  Naiiire,  lAis  form  of  synthesis  ie  never  iiecompliBhed 
TtibuQt  the  expendjluie  of  energy  from  some  source.  In  the  vegeta- 
Wr,  the  power  cotnes  directly  from  the  sun,  and  the  world  in  summer 
coldeT  and  lei^s  brilli&ut  (by  an  infinitesimal  amount,  it  is  true),  he- 
S«e  of  that  growth  of  leaves  and  wood  which  in  ihc  wiuler  we  re- 
«onT«n  into  heat  and  light  in  our  stoves  ;  the  animal  gels  the  force  for 
it*  »TntbeMS  by  eating  and  consuming  the  products  of  vegetable  life; 
Bod  the  chemist  in  his  laboratory  obtains  his  power  muinly  by  con- 
VMting  a  large  amount  of  some  complex  body  into  simpler  ones,  in 
order  to  raise  a  smaller  portion  of  some  other  mass  to  a  more  loosely 
tggtegMted  and  heterogeneous  condition. 

Starting  with  the  elements  and  simple  mineral  bodies,  the  construc- 
tiMi  of  such  sobstHRces  as  salts,  by  the  union  of  an  acid  and  a  base; 
o(  &  evflbcftlhig  gas,  by  the  combustion  of  sulphur;  of  the  conversion 
otiroa  into  mst,  by  the  action  of  water,  air,  etc.,  is  very  easy  uji  to  u 
cvTlkin  [(oiut — GO  easy,  that  probably  the  very  earliest  beginniiijis  of 
chemittTT  by  in  ohservatious  of  these  facts.  Certainly,  the  historic 
origin  of  the  science  in  alchemy  leaves  no  doubt  of  it  as  regards  the 
iiMl.lle  ages,  and,  ut  the  present  day,  most  of  the  technical  applications 
ol  Ui»  wieuce  are  examples  of  t  he  building  up  of  compounds.  So  long 
M  ihv  eiperimcuter's  efforts  were  confined  to  mineral  matter,  he 
ni*!  with  but  little  trouble ;  but,  the  moment  he  tried  to  reproduce 
tny  ur^nie  lH>ily,  any  compound  which  was  the  direct  product  of 
hf(,«itheT  animal  or  vegetable,  he  met  a  barrier  which  seemed  to  be 
imnnoiin table,  and  whicli  bade  fair  never  to  be  crossed.  It  was 
lUf  enough  to  analyze  any  of  these  vital  products,  and  to  deter- 
miiip  the  cinct  number  and  amount  of  their  ingredients;  but,  once 
wjiarucd,  the  cliemict  vainly  endeavored  to  make  the  elements  re- 
unit*  M  they  were  before. 

TUia  WM  the  state  of  things  up  to  forty  or  fifty  years  ago.  llie 
ponr  ut  the  chemist  had  grown  to  be  very  great;  be  could  either 
Hwt  or  ioow,  a*  pleased  him,  snd  he  thought  he  had  a  tolerably  eom- 
knowledge  of  the  elements  and  forces  he  was  dealing  with.  Is 
a  •*  Diooh  wonder,  then,  that  he  fell  back  on  the  assumption  of  the 
*iiMnM  of  a  mystenons  force  outside  of  his  domain,  and  that  his  ile- 
^  eoupl<4  with  the  known  impossibility  of  restoring  life  to  the  ilead 
uimil,  thould  have  led  to  the  assumption  that  these  organic  bodies 
the  rr*ult  "f  chemical  processes  which  bad  been  aided  and  con- 
•nlW  by  a  upeeial  entity,  denoruiuated  vital  force  ? 

Il  h  not  th«  object  of  this  paper  to  take  sides  on  a  question  which 
i  ttfl]  a  matter  of  debate ;  and.  in  regard  to  vital  force,  it  has  only  to 
AMnirU  hore  some  of  the  steps  by  which  bodies,  hitherto  solely 
mlvdil  by  tb*  action  of  living  matter,  may  now,  under  the  guidance 
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of  the  human  intellect,  and  by  the  iiisi  rumen tality  of  physic&l 
be  t'urmed  artificially  at  n-ill. 

Ill  182S,  WQIiler,  a  GermaD  chemiHt,  discovered  that  emanate* 
ammonia,  a  purely  luiueral  compound,  under  certain  circumetancei* 
became  changed  into  urea,  without  either  loss  or  gain  of  any  foreign 
body,  the  elements  rearranging  themselveB  to  form  a  more  complex 
structure.    But  here  it  was  claimed,  by  the  vitaliBts,  that  urea,  beir 
:ui  excrementitioaB  substance,  and  one  of  the  waste  products  of 
animal  system,  must  be  coneidered  as  in  reality  a  mineral,  iind  oi 
accidentally,  as  it  were,  akin  to  animal  tissue. 

There  exists  in  the  bodies  of  ants  a  secretion  which  apparent 
serves  them  as  a  weapon  ;  it  is  called  formic  acid,  and,  for  some  years' 
after  its  discovery,  was  universally  prepared  by  pounding  up  sundry 
ounces  uf  ants  in  a  mortar,  and  distilling  tbem  with  water,  when  tlMfl 
bodies  of  the  insects  were  left  in  the  retort,  and  a  diluted  acid  w^^^ 
fonnd  in  the  receiver.    Analysis  showed  this  substance  to  be  formed 
of  but  three  elements,  and  which,  moreover,  did  not  appear  to  be  united 
in  a  complex  manner.    From  certain  analogies  It  was  inferred  that 
the  acid  might  be  obtained  by  some  method  of  gradual  oxidation  ;  nl 
last,  the  right  substance  was  found,  and,  by  duly  acting  on  starch 
oxygen,  formic  acid  was  produced.    This  was  considered  a  very  gro^H 
step  in  advance,  for  an  animal  product  had  been  at  last  formed  from 
a  vegetable  one  ;  and  though  it  is  true  the  body  in  question  had  a  sim^^ 
pier  constitution  than  the  starch,  still  the  plane  of  possible  chemio^H 
processes  had  been  elevated  into  the  animal  kingdom. 

Quite  recently  a  method  has  been  discovered  by  which  formic 
acid  may  be  generated  directly  from  its  elements.  To  do  this,  carbon, 
say  a  bit  of  charcoal  or  coke,  is  heated  in  a  limited  supply  of  sir,  and 
the  result  is  carbonic  oxide  ;  this  gas,  if  exposed  for  a  long  time  over 
caustic  potash,  combines  with  it,  and  this  product,  if  distilled  with 
of  vitriol,  yields  formic  acid.  Thus  the  body  has  been  formed  wi 
out  any  thing  having  been  used  which  is  the  prodnot  of  life. 

From  this  point  progress  was  rapid,  though  at  first  apparenil; 
it  rather  tended  away  from  the  matter  at  issue.   Previous  study  in  the 
department  of  mineral  chemistry  had  gradually  forced  the  conception 
that  the  position  of  the  elements  in  a  compound  had  as  much  to 
with  its  properties  as  did  their  number  and  amount,  and  it  also  had  di 
velopcd  the  fact  that  certain  elements  might  be  withdrawn  and  th< 
places  filled  by  something  else,  without  changing  the  general  charac 
of  the  substance.    Indeed,  a  compound  body  was  called  a  chcmic4il 
structure,  and  likened  to  a  real  edifice,  in  which  the  elementary  atoms 
were  the  bricks  of  the  house,  and  the  resulting  properties  constituted 
the  shape  of  the  building.    Now,  by  replacing  one  element  by  another, 
the  same  kind  of  change  was  produced  as  would  be  caused  by  thft 
substitution  of  marble  for  bricks,  or  iron  for  stone,  in  the  real  hou 
Its  appearance  and  habitability  might  be  greatly  altered,  but  ilB  g 
eral  shape  and  character  remained. 
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Aft  an  example  of  lliis  class  of  syutlioees,  the  sIcoholB  mny  be  cite'1. 
OTtlinvf  or  wine  alcohol  is  one  of  a  large  class  of  bodieB  which  have 
liinUsr  features,  and  to  wbiob  ihe  same  general  name  has  been  given  ; 
tlwjr  oonslitnle  a  eeries:  thus,  we  have  methylic  alcohol,  vinic  alcohol, 
Wlrylic  alcohol,  and  so  on.  Now,  in  moat  of  these  we  can  Kubstituto 
o«nain  metaU  for  hydrogen ;  for  inBtance,  nietaUic  zinc  can  be  ihne 
Imerted,  and  hydrogen  removed,  yielding  zinc-ethyl,  and,  with  the  ad- 
ditiou  of  oxygen,  zinc-alcohol,  and  we  get  a  colorless,  fragrant  liquid, 
in  wbiob,  aingularly  enough,  the  zinc  has  so  far  lost  its  usual  charnc- 
leriatic*  as  to  be  both  invisible  and  volatile.  By  carrying  on  the  steps 
of  this  process  still  further,  several  metals  may  be  introduced  leading 
to  lh«  production  of  bodies  of  great  resultant  complexity,  but  which, 
tlirougli  all  their  metamorphotses,  are  yet  true  members  of  the  alcohol 
bmily. 

In  tbia  sense  the  artificial  processes  may  be  said  to  surpass  the 
UtDTsl  ones;  for  man  is  able  to  add  many  individuals  to  a  scri-.'s  of 
whioh  Nature  presents  us  with  only  scattered  terms  ;  and,  in  addition, 
in  tfai*  particular  group,  he  is  able  to  form  some  of  the  natural  mem- 
bdi,  nch  as  wine  alcohol  and  glycerine,  by  a  direct  process  of  eon- 
■tmction,  starting  with  the  free  elements,  carbon,  hydrogen,  and  oxy- 
gen.   The  method  is  briefly  as  follows  :  Carbon,  in  the  form  of  blnek- 
lc*d,  sod  therefore  strictly  a  mineral  substance,  is  heated  intensely 
between  the  poles  of  a  galvanic  buttery ;  when  it  is  brilliantly  incun- 
dcacrat,  hydrogen  gaa  is  made  to  pass  over  its  surface,  in  a  suitable 
•pparatns,  the  sides  of  which  are  kept  comparatively  cool,  and  the 
mall  u  lb©  formation  of  an  invisible  but  extremely  irritating  gas, 
know  as  acetylene.    Kow,  if  acetylene  is  brought  into  a  solution  of 
Mpper,  it  combines  with  it,  forming  a  dark-red  explosive  compound, 
if  we  act  a|wn  this  body  by  hydrogen,  the  copper  will  be  expelled, 
urf  olefiant  gas,  a  sweelieh   ethereal  eubetnnce,  is  obtained;  and, 
ballj,  by  distilling  this  last  with  sulphuric  acid,  alcohol  is  one  of  the 
ptolQCU.    Thus,  in  the  several  steps  leading  to  this  result,  only  min- 
ml  matter  and  ordinary  chemical  forces  have  been  employed. 

U  must  not  be  inferred,  from  tbe  above  meagre  examples,  that  the 
nalwr  of  syntheses  is  equally  limited.  Already  there  have  been 
bnniJ  MTeral  natural  vegetable  acids,  many  of  the  alcohol  family, 
M»  of  the  BDgars,  a  whole  host  of  ureas,  a  multitude  of  bodies  analo- 
pm  to  tbe  vegetable  alkaloids,  ,ib  well  as  many  of  the  natural  flavor- 
iif  and  coloring  agents;  these  last,  indeed,  on  an  extended  oonimer- 
T»J  trale. 

8u  &r  aa  the  evidence  of  experience  goes,  there  seems  no  limit  to  tbe 
fwibU'  prodnctiou  of  organic  bodies  which  possess  a  definite  chemical 
■irMnn,  at  \tiUil  of  those  which  have  the  power  of  crystallizing,  for 
lb*  Dunbvr,  t'vea  now  beyond  tbe  powers  of  an  ordinary  memory,  is 
"TiutaDtly  increasing  in  an  accelerating  ratio,  and  already,  jib  has  been 
■•inri  to,  io  •oma  instances  exceeds  the  range  of  Nature  herself. 
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But  are  we  entitled  i'rotu  these  facts  to  iiiilulge  in  aelf-gI«rificaiioii, 
and  tn  assert  that  ultiinaiely  the  exact  reproduetioii  of  all  the  lis8U(M| 
foniiil  ill  living  organisms  will  Le  possible?    Certainly  not,  bo  tar 
the  uheniist  is  concerned,  fur  other  methods  ihan  those  which  |)rojierly 
belong  tn  hia  science  mnst  obviously  he  sought  to  give  ihe  s^eciall 
forms  and  functionB  of  living  substance.    The  gulf  which  sefinra 
the  artificial  processes  of  synlhotic  chemistry  from  those  really  e 
|>luyed  by  the  plant  or  animal  is  a  wide  one,  across  which  lit;s 
yet  no  solid  bridge  of  fact  and  theory.    It  is  known  that  all  vegetable 
matter  is  derived  primarily  frum  carbonic  acid,  water,  and  ummoiiii 
under  the  inflneuce  of  the  sun's  rays,  but  the  method  by  winch  ih 
is  done  is  still  a  mystery;  a  mystery,  though,  which  may  be  cleared 
away,  for  very  recently  moat  interesting  experiments  have  been  mad 
[>u  the  chemical  action  of  light.    All  we  know  about  vegetable  chc 
istry  with  certainty  is,  that,  whatever  are  the  processes  occurring 
living  tissue,  most  of  them,  in  their  earlier  stages,  are  radically  difl'er- 
ent  from  those  of  art.    In  the  laboratory,  Bynlhesis  starts  with  the 
elements,  and  from  them,  by  exceedingly  wasteful  means,  builds 
boriously,  from  platform  to  platform,  up  to  the  desired  height.  Ofl 
the  other  hand,  the  smallest  speck  of  green  vegetable  tissue,  if  living, 
elaborates  its  substance,  not  from  elementary  bodies,  but  from  com^ 
pimnd  ones,  and  those  too  which  are  amorig  the  most  stable  and  m 
highly-oxidized  known  ;  each  new  step,  then,  in  the  artificial  melh 
tends  to  carry  us  away,  rather  than  to  approximate  us  to  the  natu~ 
agent. 

To  return  to  the  metaphor  of  the  house.    The  chemist  fltarts  fr 
the  ground,  and  completes  the  edi6ce  by  piling  up,  one  by  one, 
elementary  bricks,  and  binding  them  together  by  the  natural  cem 
of  atomic  attraction.   The  living  organism  begins  its  labors  at  the  t 
and  chiefly  from  the  three  firmly-knit  compounds,  water,  carbonic  act 
and  ammonia,  buiUls,  by  infinite  gradation,  doien  to  an  element- 
foundation  ;  and,  at  this  day,  science  is  senrcely  more  able  to  tell  ho 
ttlia  is  done,  than  can  the  mason  inform  us  bov  to  start  a  block 
houses  by  commencing  wltli  the  roof. 

This  distinction  as  to  methods  includes  obviously  a  vast  dom 
of  facts,  that  which  has  been  referred  to  as  the  region  lying  betw " 
the  natural  and  artificial  synthetic  methods.    It  is  a  sort  of  debatab 
laud,  for,  though  it  is  yet  unknown,  there  is  not  the  slightest  pre; 
that  we  shall  not  cross  it  some  day,  and  possibly  soon  ;  and  alread 
the  space  is  inhabited  by  speculations  and  embryonic  theories,  th 
shadowy  precursors  of  substantial  knowledge. 

But  the  limit  where  the  chemist  must  atop  is  the  dividing  li 
where  the  naked  individuality  of  a  chemical  compound  becomes  cloth 
by  the  definite  outline  of  an  organ,  a  cell,  or  a  speck  of  vitalized  p 
toplasm ;  as  soon  as  form  other  than  cfystaliini'  appears,  the  sharpne 
of  atomic  characteristics  is  merged  in  the  idiosyncrasies  of  the  cell 
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voit,  niid  the  chemist  uuaided  can  trace  the  work  no  further.  A  new 
HA  of  forwe  appiireiitly  comes  into  play,  and  whether  we  say  this  new 
ft^at  U  vit«l  force,  or  prefer  to  bo!d  fast  tu  Fcientific  aciiumiilatiotiB 
of  facts  aud  methods  of  thought,  and  regard  the  oew  mystery  as  hut 
(be  rv«ult  of  nev  or  changed  conditiuns,  h  it)  equally  evident  that  the 
province  of  pure  cbemislry  ceasei^i,  for  this  limit  was  long  ago  self- 
ungned  by  the  science,  and  indeed  exists  in  a  latent  form  in  all  its 
definitions. 

lX>ubtle«s,  either  biology,  or  some  as  yet  unspecified  portion  of 
wiencp,  drawn  from  the  provinces  of  chemistry,  physiology,  anatomy, 
IKd  pby$icB,  will  take  bold  of  this  problem  and  solve  it ;  to  a  certain 
extent  is  doing  so  now,  and  thus  far  ibe  tittle  light  which  has  been 
gain<^  seems  to  indicate  the  unbroken  operation  of  uniform  law  acting 
ibrough  the  known  physical  forces.    Perhaps  under  this  heading  com- 
mon gun-c»olton  offers  one  of  the  moat  striking  examples.    The  cottou- 
llbfti  i»  an  elongated  cell,  it  is  of  couree  both  Tegelable  and  a  special 
Inoctional  organ,  and  is  therefore  outside  of  what  was  above  spoken 
of  a*  the  limit  of  pure  synthesis ;  nevertheless,  by  the  simple  operation 
nf  itsroerving  it  in  strong  nitric  add,  the  properties  of  the  tissue  are 
nnurkaiily  changed.    It  has  become  highly  combnstiblc  and  explo- 
•iie.  and  aJeo  soluble  in  a  mixture  of  alcohol  and  ether.    Now,  the 
chimiical  change  has  consisted  in  a  bodily  removal  of  hydrogen,  and 
ilic  insertion  into  its  place  of  a  heavy  red  compoond  gaa,  and  yet  tlie 
*h>po,  color,  and  texture  of  the  cotton-fibre  are  so  littlf  altered  1  hal 
Ma<  but  an  expert  can  perceive  any  external  change.    Moreover,  by 
iiwme  process,  gun-cntton  can  be  changed  back  again  into  the  or- 
Jiiwry  article.    It  is,  then,  possible  to  most  profoundly  alter  the  chem- 
'  'iriflure  and  properties  of  one  of  these  organic  cells  without  visi- 
' ;  fiuuging  its  individual  shape, 

the  other  hand,  when  gun-cotton  is  dissolved  in  ether,  it  become' 
'tilodioa,  and  when  this  solution  is  evaporated  the  vegetable  tissue  S.% 
M,  Dot  in  its  original  fibrous  form,  but  as  an  amorphous  film;  so 
liM*  w«  have  the  cellular  characteristics  utterly  destroyt'd  by  an  agent 
f  hieh  is  uot  regarled  an  exerting  any  chtiidtoX  action  at  all ;  and,  hy 
■uiog;,  we  may  infer  that  the  specialized  forms  of  organized  bodies 
v%  not  therefore  the  necessary  results  of  their  atomic  structure  only. 

Another  i-sample  of  the  same  kind  is  the  facility  by  which  certain 
OTnlt  may  be  made  to  take  on  either  an  amorphous  or  an  apparently 
•rihlar  fbnn.    It  is  only  necessary  to  add  gum,  or  some  other  muci- 
hpKm  material,  to  tlie  water  in  which  they  have  been  dissolved,  to 
Wr  tbvm  appear,  on  solidifying  in  this  anomalous  way,  all  their  beau- 
4tarp  anglvs  and  edges  loiit  in  a  fonnless  mass  or  in  rounded 
lilc*  manir  of  the  renal  and  vesical  calculi. 
But  this  p»|>cr  ha*  already  reached  the  limit  of  facts,  and  has  per- 
top*  •ntvred  too  far  into  the  region  of  speculation.    In  the  cootro- 
>>m  DOW  going  on,  as  to  the  spontaneous  generation  of  life,  some  of 
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the  contestantB  have  appealed  triumphantly  to  the  reaullB  of  syulhe 
oheraistry,  aa  indicaiiug  clearly  that  the  "arcana  of  life  had  been  en- 
tered and  the  myaterioua  divinity,  vital  force,  ovenhrown,"    Does  it 
not  rather  appear  that  chemistry,  as  yet,  had  not  cut  the  Gord'" 
knot,  hut  was  rather  oompelled  to  look  to  other  sets  of  forces  t' 
those  knowu  as  chemical  for  the  chief  agencies  concerned  in  this  wor 
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Bt  PaoTuaoK  T.  H.  HUXLEY,  LL. p.,  P.  B.  B. 

ELECTED,  by  the  suffrages  of  your  four  nations,  rector  of 
ancient  university  of  whioh  you  are  scholars,  I  take  the  earliest 
opportunity  which  has  presented  itself,  since  my  restoration  to  health, 
of  delivering  the  address  which,  by  long  custom,  is  expected  of  the 
holder  of  my  officp. 

My  first  duty,  in  opening  that  address,  is  to  offer  you  my  m 
heiirly  thanks  for  the  signal  honor  you  have  conferred  upon  me — an 
honor  of  which,  as  a  roan  unconnected  with  you  by  personal  or  by 
national  ties,  devoid  of  political  distinction,  and  a  plebeian  w 
stands  by  his  order,  I  could  not  have  dreamed.    And  it  was  the  mo 
surprising  to  me,  as  the  five-and-twenty  years  which  have  passed  ov 
my  head  since  I  reached  intelleotua!  manhood  have  been  largely  spe 
in  no  half-hearted  advocacy  of  doctrines  which  have  not  yet  fo  " 
favor  in  the  eyes  of  academic  respectability — so  that,  when  the  p 
posal  to  nominate  me  for  your  rector  came,  I  was  almost  as  mu 
astonished  as  was  Hal  o'  the  Wynd,  "  who  fought  for  his  own  lian 
by  the  Black  Douglas's  proffer  of  knighthood.    And  I  fear  that 
acceptance  must  be  taken  as  evidence  that,  less  wise  than  the  Armo~ 
of  Perth,  I  have  not  yet  done  with  soldiering. 

In  fact,  if,  for  a  moment,  I  imagined  that  your  intention  was  simpl 
in  the  kindness  of  your  iicarts,  to  do  me  honor,  and  that  the  rect 
of  your  univeraity,  like  that  of  some  other  universities,  was  one 
those  happy  beings  who  sit  in  glory  for  three  years,  with  nothing 
do  for  it  save  the  making  of  a  speech,  a  conversation  with  my  di 
tinguished  predecessor  soon  dispelled  the  dream,    I  found  that,  t 
the  constitution  of  the  University  of  Aberdeen,  the  incumbent  of  ih 
rectorato  ia,  if  not  a  power,  at  any  rate  a  potential  energy ;  and  th 
whatever  may  be  his  chances  of  success  or  failure,  it  is  his  duty 
convert  that  potential  energy  into  a  living  force,  directed  toward  suo 
ends  as  may  seem  to  him  conducive  to  the  welfare  of  the  corporaii 
of  which  he  is  the  theoretical  head. 

'  The  Insugund  Addreaa  of  the  I.ani  Rector  of  the  Cn'iTersil.y  of  AberilecD,  Feb 
•ry  S7,  187*. 


I  need  not  tell  yon  that  your  late  lord  rector  took  this  view  of  liia 
poution,  and  acted  upon  it  with  the  comprehensive,  far-Beciug  insight 
into  the  actual  condition  and  tendeucieB,  not  merely  of  his  own,  but 
ol  other  oonntries,  which  is  his  honorable  characteristic  among  etatea- 
iD«u.  I  have  already  done  my  beat,  and,  as  long  as  I  hold  my  office,  I 
shall  continue  to  endeavor,  to  follow  in  the  path  which  he  trod ;  to 
do  what  in  me  lies  to  bring  this  university  nearer  to  the  ideal — alas! 
that  I  afaould  be  obliged  to  say  ideal — of  all  universities;  which,  as 
I  eoaoeive,  should  be  places  in  which  thought  is  free  from  all  fettere ; 
aad  in  which  all  sources  of  knowledge,  and  all  aids  to  learning,  should 
be  aoceasible  to  all  comers,  without  diatinction  of  creed  or  country, 
richtM  or  poverty. 

Do  Dot  suppose,  however,  that  I  am  sanguine  enough  to  expect 
fanch  to  come  of  any  poor  efforts  of  mine.  K  your  annala  talce  any 
notice  of  my  incumbency,  I  shall  probably  go  down  to  posterity  as 
the  fi'Ctor  who  was  always  beaten.  But  if  they  add,  as  I  tliink  tliey 
will,  that  my  defeats  became  victories  in- the  hands  of  my  anccesBors, 
I  tfaill  be  well  content. 

The  scenes  are  shifting  in  the  great  theatre  of  the  world.  The 
»rt  which  commenced  with  the  Protestant  Reformation  is  nearly 
pliyed  oat,  and  a  wider  and  a  deeper  change  than  that  effected  three 
minries  ago — a  reformation,  or  rather  a  revolution  of  thought,  the 
I'lUvmeB  of  which  are  represented  by  the  intellectual  heirs  of  John 
<d  Ujdeo,  and  of  Ignatius  Loyola,  rather  than  by  those  of  Luther 
ttd  of  Leo— is  waiting  to  come  on,  nay,  risible  behind  the  scenes 
t«  (bote  who  have  good  eyes.  Men  are  beginning,  once  more,  to 
mkl  to  the  fact  that  matters  of  belief  and  of  speculation  are  of 
■Wately  infinite  practical  importance,  and  are  drawing  off  from 
I'm  lanny  country  "  where  it  is  always  afternoon" — the  sleepy  ho  1- 
l«t  of  broad  indiffcrentism — to  range  themselves  under  their  natural 
tmatrfc  Change  is  in  the  air.  It  is  u  birling  feather-heads  into  all 
will  of  eccentric  orbits,  and  filling  the  ateadiest  with  a  sense  of  inse- 
mity.  It  insists  an  reopening  all  quesliona  and  asking  all  instiln 
tim,  however  venerable,  by  what  right  they  exist,  and  whether  they 
m,  or  ATP  not,  in  harmony  with  the  real  or  supposed  wants  of  man- 
Uitd.  And  it  is  remarkable  that  these  searching  inquiries  are  not  so 
(breed  on  instiiutions  from  without,  as  developed  from  within, 
^niate  scholars  question  the  value  of  learning;  priests  contemn 
dapu;  and  women  turn  their  hack  upon  man's  ideal  of  perfect  wom- 
WifcoBd,  and  M«k  satisfaction  in  apocalyptic  visions  of  some,  as  yet 
■Mlbed,  epicene  reality. 

If  there  be  a  type  of  stability  in  this  world,  one  would  be  inclined 
to  iMk  Cor  it  in  the  old  universities  of  England.  But  it  has  been 
f  batiotoa,  of  late,  to  hear  a  good  deal  about  what  is  going  on  in 
I  baoiu  oorporntionij ;  and  I  have  been  filled  with  astonishment 
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by  the  eviilences  of  internal  fcrmentalioQ  whicb  they  exhibit.    If  Gi 
bon  ooiilil  revisit  the  atioient  seat  of  Icurping  of  wbicli  be  baa  writ' 
8(1  cavalierly,  as&iiredl}'  )ie  woiilJ  no  longer  speak  of  "the  monks 
Oxford,  sunk  in  prejudice  jind  port."    There,  as  elsewliere,  port  hii* 
gone  out  of  fftshion,  and  bo  has  prejudice — at  least  that  particular  fiu  - 
old,  crusted  sort  of  prejudice  to  which  the  grent  historian  alludfs. 

Indeed,  things  are  moving  bo  fust  in  Oxford  and  Cambridge,  ih 
for  my  part,  I  rejoiced  when  the  royal  commission  of  which  I  am 
member  had  finished  and  presented  tiio  report  which  related  to  th 
universities;  for,  we  should  have  looked  like  mere  plagiarists,  if, 
consequence  of  a  little  longer  delay  in  issuing  it,  all  the  measures 
reform  we  proposed  bnd  been  anticipated  by  the  spontaneous  acti 
of  the  universities  themaelves, 

A  month  ago,  I  should  have  gone  oa  to  say  thut  one  might  speed- 
ily expect  changes  of  another  kind  in  Oxford  and  Cambridge.  M 
commission  has  been  inquiring  into  the  revenues  of  many  wealthy  89 
cietiea.  iu  more  or  less  direct  connection  with  the  universities,  red 
dent  iu  those  towns.  It  is  said  that  the  commission  has  reported,  anff 
that,  for  the  first  time  in  recorded  history,  the  nation,  and  perhups 
the  colleges  ihemselves,  will  know  what  ihcy  are  worth.  And  it  w 
announced  that  a  statesman,  who,  whatever  bis  other  merits 
delects,  has  aims  above  the  level  of  mere  party  fighting,  and  a  d 
vision  into  the  most  complex,  practical  problems,  meant  to  desi  wi 
these  revenues. 

But.  Boa  locuCus  est.    That  mysterious  independent  variable 
political  calculation,  public  opinion — which  some  whisper  is,  in  t 
present  case,  very  much  the  same  thing  as  publican's  opinion — ^ 
willed  otherwise.    The  Heads  may  return  to  their  wonted  slumbe 
at  any  rute  for  a  space. 

Is  the  spirit  of  change,  which  is  working  thus  vigorously  in 
south,  likely  to  affect  the  northern  universities,  and,  if  so,  to  what 
lent?    The  violence  of  fermentation  depends,  not  so  much  on  I 
quantity  of  the  yeast,  as  on  the  composition  of  tlie  wort,  and  its  ri 
ness  in  fermentible  material;  and,  as  a  preliminary  to  the  diacussi 
of  this  question,  I  venture  to  call  to  your  minds  the  essential  a 
fundamental  differences  between  the  Scottish  and  the  English  type 
iiuiversity. 

Do  not  charge  me  with  any  thing  worse  than  official  egotism,  if 
aay  that  these  differences  appear  to  be  largely  symbolized  by  my  o 
existence.  There  is  no  rector  in  a  English  university.  Now,  t 
organijiation  of  the  members  of  a  university  into  nations,  with  ih 
elective  rector,  is  the  last  relic  of  the  primitive  constitution  of  nniv 
sities.  The  reotorate  was  the  most  important  of  all  oflicea  in  th 
University  of  Paris  upon  the  model  of  which  the  University  of  Ab 
deen  was  fashioned,  and  which  was  certainly  a  great  and  flourish' 
institution  in  the  twelfth  century. 
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liasiasie  for  the  antiquity  of  one  of  the  two  acknowledged  par- 
all  nniveraities,  indeed,  do  not  heailnte  to  trace  the  origin  uf 
lh«  "  Studiam  PariaieDXc  "  up  to  that  wonderful  King  of  the  Franks 
and  Lombards,  Karl,  sumatned  the  Great,  whom  we  all  called  Charle- 
nugiie,  and  belieTed  to  be  &  Frenchmau,  until  a  learned  historian,  by 
beneficent  iteration,  taught  U8  better.  Karl  ib  aaid  not  to  have  been 
much  of  ft  scholar  himself,  but  he  had  the  wisdom  of  which  knowledge 
nuly  the  servitor.  And  that  tviadom  enabled  him  to  see  that  igno- 
rvDCc  is  one  of  the  roots  of  all  evil. 

In  the  "  Capitulary  "  which  enjoins  the  foundation  of  monsBterial 
Bud  estliedral  schools,  he  says  :  "  Right  action  is  better  than  knowl- 
«dg»:  but  in  order  to  du  what  is  right  we  mnstknowwhat  is  right."' 
An  irrcfrai^blc  truth,  I  fancy.  Acting  upon  it,  the  king  took  pretty 
full  compulsory  powers,  and  carried  into  effect  a  really  considerable 
ud  effectual  scheme  of  elementary  education  tlirough  the  length  un<l 
brBtdth  of  hia  dominions. 

No  doubt,  the  idolators  out  by  the  Elbe,  in  what  is  now  part  of 
Pruna,  objected  to  the  Frankiah  king's  measures ;  no  doubl,  the 
priMta,  who  had  never  hesitJited  about  sacrificing  all  unbclievera  in 
tbor  fftBUtsiic  deities  and  futile  conjurations,  were  the  loudest  in 
ciioting  the  virtues  of  toleration  ;  no  doubt,  they  denounced  as  a 
rme!  pcifecutor  the  man  who  would  not  allow  them,  however  sincere 
thrj  might  be,  to  go  on  spreading  delusions  which  debased  the  inlel- 
Wi,  w  much  as  tbey  deadened  the  moral  sense  and  undermined  the 
Iwtiili  of  civil  allegiance  ;  no  doubt,  if  they  had  lived  in  these  times, 
IbcT  would  have  Iwen  able  to  show,  with  ease,  that  the  king's  pro- 
(vnliaga  were  totally  contrary  to  the  best  liberal  principles.  But 
il  m»y  \i«  Mid,  in  justification  of  the  Teutonic  ruler,  first,  thai  he 
Hi  bom  before  those  principles,  and  did  not  suspect  that  the  best 
m  of  getting  disorder  into  order  waa  to  let  it  alone ;  and,  secondly, 
tlui  liis  rough  and  questionable  proceedings  did,  more  or  leat^,  bring 
Uqqi  the  end  he  had  in  view.  For,  in  a  couple  of  centuries,  the 
Nbool*  be  towed  broadcast  produced  their  crop  of  men  thirsting  for 
bovlrdge  «nd  craving  for  culture.  Such  men,  gravitating  toward 
iii,  M  a  light  amid  llie  darkness  of  evil  days,  from  Germany,  fmni 
'"i  (mm  Britain,  and  from  Scandinavia,  came  together  by  natural 
itjr.  By  degrees  they  banded  themselves  into  a  society,  which, 
H  iu  nid  was  the  knowledge  of  all  things  knowable,  called  itself  a 
'  thtHmm  Qtn^rah  ;  "  and,  when  it  had  grown  into  a  recognized  cor- 
pvntion,  acqnired  the  name  of  "  Univer»ilaa  Studii  Ocneralit 
»Wh,  nark  you,  means  not  a  "Useful  Knowledge  Society,"  but  a 
"Eaovlcdgoof-tbingH-in-gener.al  Society." 

'"Qwri*  coin  nollui  lit  bene  Taoere  qium  noMe,  prim  tamcn  cvX  Doase  qiixm 
^■•.'—'larall  HirdI  Rcgi*  CoDBlltulin  de  Scholia  per  singula  Epiacopis  et  Honaa- 
""^  Vlt'iw  In."  atlilmHKl  (o  tfag  Abbot  of  Fulda.    JIaluxiug,  "CapiluliiriB  Esgu 
fhMMH,"  tuamt  L,  p.  lOL 
TO.  1. — ♦ 
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And  ihuB  the  first "  university,"  at  any  rate  on  tliis  side  of  the 
Alps,  came  into  being.  Originully  it  had  but  ono  feculty,  that  of  arts. 
Its  aim  was,  to  be  a  eeotro  of  Itiiowlclge  and  culture,  not  to  be,  in  any 
sense,  a  teclinical  i»chool. 

The  scholars  seemed  to  have  studied  grammar,  logic,  and  rhetoric; 
arithmetic  and  geometry  ;  astronomy  ;  theology  ;  and  music.  Thus, 
their  work,  howuver  imperfect  and  faulty,  judged  by  modern  lights,  it 
may  have  been,  brought  them  face  to  face  Avith  all  the  leading  aspects 
of  the  many-sided  miud  of  man.  For  these  studies  did  really  contain, 
at  any  rale,  in  embryo — sometimes,  it  may  be,  in  caricature — whtfa^ 
we  now  call  philosophy,  mathematical  and  physical  science,  and 
And  I  doubt  if  the  curriculum  of  any  modern  university  shows  so  clear 
and  generous  a  comprehension  of  what  is  meant  by  culture  as  this  o 
trivium  and  quadrieinm  does. 

The  students  who  had  passed  through  the  university  coarse, 
had  proved  themselves  competent  to  teach,  became  masters  and  te 
ers  of  their  younger  brethren.  Whence  the  distinction  of  masters 
regents,  on  the  one  hand,  and  scholars,  on  the  other. 

Rapid  growth  necessitated  organization.  The  masters  and  scbo 
of  various  tongues  and  countries,  grouped  themselves  into  four  na- 
tions ;  and  the  nations,  by  their  own  votes  at  first,  and  subsequently 
by  those  of  their  procui-atora,  or  representatives,  elected  their  supreme 
head  and  governor,  the  rector — at  that  time  the  sole  representative  i 
tlie  university,  and  a  very  real  power,  who  could  defy  provosts  int 
fering  from  without,  or  could  inflict  even  corporal  punishment  on 
obedient  members  witlnn  the  university. 

Sach  was  the  primitive  constitution  of  the  University  of  Paris. 
It  is  in  reference  to  this  original  state  of  things,  that  I  have  spoken  of 
the  rectorate,  and  all  that  appertains  to  it,  as  the  sole  relic  of  that 
constitution. 

But  this  original  organization  did  not  last  long.    Society  was 
then,  any  more  than  it  is  now,  patient  of  culture,  as  such.    It  says 
every  thing,  "Be  useful  to  me,  or  away  with  you,"    And,  lo 
learned,  the  unlearned  man  said  then,  as  he  does  now :  "  What  is  t 
nse  of  all  your  learning,  unless  you  can  tell  me  what  I  want  to  kno 
I  am  here  blindly  groping  about,  and  constantly  damaging  myself 
collision  with  three  mighty  powers  :  the  power  of  the  invisible  G 
the  power  of  my  fellow-man,  and  the  power  of  brnte  Nature, 
your  learning  be  turned  lo  the  study  of  these  powers,  that  I  may  kn 
how  I  am  to  comport  myself  with  regard  lo  them."   In  answer  to  I 
demand,  some  of  the  masters  of  the  faculty  of  arts  devoted  themselv 
to  the  study  of  theology,  some  to  that  of  law,  and  some  to  that 
medicine ;  and  they  became  doctors — men  learned  in  those  techni 
or,  as  we  now  call  them,  professional  branches  of  knowledge, 
cleaving  lo  like,  the  doctors  formed  schools,  or  faculties,  of  theolo 
law,  and  medicine,  which  sometimes  assumed  airs  of  sujwriority  o 
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their  parent,  the  faculty  of  arts,  though  the  latter  alw&ye  aEBc^rted  itod 
m3iutiiiiiL'<]  itii  fuQrjamental  Bupremacy. 

T!ie  facQltics  aroso,  by  process  of  natural  difierontiation,  out  of  the 
primitire  university.  Other  conslituentSj  foreign  to  its  natore,  were 
ftpe^ily  grafted  npon  it.  One  of  these  extraneous  elements  was  forced 
into  it  Ijy  tlie  Roman  Church,  which  in  those  days  asserted  wiili  effect, 
tb«t  which  it  now  asserts,  happily  without  any  effect  in  these  realms, 
its  right  of  censorship  and  control  over  all  teaching.  The  local  habi- 
tation of  the  nniversity  lay  partly  in  the  lands  attached  to  the  mon- 
tsteri'  of  St.  Genevif  vc,  i>artly  in  the  diocese  of  the  Bishop  of  Paris ; 
tnd  lit-  who  would  teach  must  have  the  license  of  the  abbot,  or  of  the 
bishop,  U  the  nearest  representative  of  the  pope,  so  to  do ;  which 
lin-nse  was  granted  by  the  chaneellors  of  tliese  ecclesiastics. 

Thus,  if  I  am  what  archtcologists  call  a  "  survival  "  of  the  primitive 
be»d  and  ruler  of  the  univeraily,  your  chancellor  stands  in  the  same 
relation  to  the  papacy— and,  with  all  respect  for  liis  grace,  I  think 
I  may  say  that  we  both  look  terribly  shrunken  when  compared  with 
oar  great  originals. 

TSol  to  is  it  with  a  second  foreign  element,  which  silently  dropped 
bio  the  soil  of  uniTereities  like  the  grain  of  mustard-sccd  in  the  par- 
Mtf ;  and,  like  that  grain,  grew  iuto  a  tree  in  whose  branches  a  whole 
aniity  of  fowls  took  shelter.  That  element  is  the  element  of  endow- 
Bcni,  It  differed  from  the  preceding,  in  its  original  design  to  serve 
U  ■  prop  to  the  young  plant,  not  to  be  a  parasite  upon  it.  The 
rhir!tahl«  »tid  the  humane,  blessed  with  wealth,  were  very  early  pene- 
tnii-d  by  the  misery  of  the  poor  student.  And  the  wise  saw  that 
iilcllecinal  ability  is  not  so  common,  or  so  nnimportant  a  gift,  that  it 
^oli]  be  allowed  to  run  to  waste  upon  mere  handicrafts  and  chnrcn. 
He  man  who  was  u  blessing  to  his  conluroporarics,  but  who  so  often 
bit  been  converted  into  a  curse,  by  the  blind  adherence  of  his  pos- 
tmiy  to  the  letter,  rnther  than  to  the  spirit,  of  his  wishes — I  mean  the 
'pioiw  founder" — gave  money  and  lands,  that  the  student  who  was 
ridi  In  brain  and  poor  in  all  else  might  be  taken  from  the  plough  or 
frwn  the  stithy,  and  enabled  to  devote  himself  to  the  higher  service 
of  mankind ;  nud  built  colleges  and  halls  in  which  he  might  be  not 
c>aly  hnuAcd  and  fed,  but  tanght. 

Tbc  colleges  were  very  generally  placed  in  strict  subordination  to 
th*  Bnivei«ity  by  their  founders ;  bnt,  in  many  cases,  their  endowment, 
HDUkting  of  land,  ha*  undergone  an  "unearned  increment,"  which 
b*»  ([iv«-n  ihcBc  siicieties  a  continually-increasing  weight  and  impoi^ 
Uftc*  a*  against  the  unendowed,  or  fixedly-endowed  university.  In 
haraoh**  droam,  the  seven  lean  kine  eat  up  the  seven  fat  ones.  In  the 
wiBty  of  Iii»torical  fact,  the  fat  colleges  have  eaten  up  the  lean  uni- 

I   rn  heri-  in  Aberdeen,  though  the  causes  at  work  may  have  been 
titit  dUrer«rnt,  the  effects  have  been  similar;  and  yoii  see  how 
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mnch  more  substantial  au  entity  is  the  very  reverend  the  princip 
analogue,  if  not  homologiie,  of  the  principals  of  King's  College, 
tlian  the  rector,  liueiil  rep  resent  ative  of  the  ancient  monarcbs  of  the 
university,  though,  now,  little  more  than  a  "  king  of  shreds  as 
patches." 

Do  not  suppose  that,  in  thus  briefly  tracing  the  process  of  universit 
metamorphosis,  I  have  bad  any  intention  of  quarreling  with  its  re- 
sults.   Practically,  it  seems  to  me  that  the  broad  changes  effected  ii^ 
1668  have  given  the  Scottish  universities  a  very  liberal  conBtitatk 
with  as  much  real  approximation  to  the  primitive  state  of  things  as  is* 
nt  ui!  desirable.    If  your  fat  kine  have  eaten  the  lean,  they  have  not 
lain  down  to  chew  the  cud  ever  since.    Ttie  Scottish  universities,  like 
the  English,  have  diverged  widely  enough  from  their  primitive  model; 
but  I  cannot  help  thinking  that  the  noilhern  form  has  remained  more 
faithful  to  its  original,  not  only  in  constitution,  but,  what  is  more  to 
the  purpose,  in  view  of  the  cry  for  change,  in  the  practical  application 
of  the  endowments  connected  with  it. 

In  Aberdeen,  these  endowments  are  nuroerous,  but  so  small  tbst,^ 
taken  altogether,  they  are  not  equal  to  the  revenue  of  a  single  third- 
rate  English  college.    TLey  are  scbolarshipe,  not  fellowships ;  aids  to 
do  work — not  rewards  for  such  work,  as  it  lies  within  the  reach  of 
ordinary,  or  even  an  extraordinary,  young  man  to  do.    Ton  do  14^1 
think  that  passing  a  respectable  cxaminuliou  is  a  fair  equivalent  fo^^ 
an  income,  such  as  many  a  gray-headed  veteran  or  clergyman  would 
envy  ;  and  which  is  larger  than  the  endowment  of  many  regius  chain. 
You  do  not  cure  to  make  your  university  a  school  of  manners  for  tlu^ 
rich  ;  of  sports  for  the  athletic  ;  or  a  hot-bed  of  high-fed,  hyperoriti(^|H 
refinement,  more  destructive  to  vigor  and  originality  than  are  starva-^ 
tion  and  oppression.    No ;  your  little  bursaries  of  ten  and  twenty  (I 
believe  even  fifty)  pounds  a  year,  enable  any  boy  who  has  sho 
ability — in  the  course  of  his  education  in  those  remarkable  primary' 
schools  which  have  made  Scotland  the  power  she  is — to  obtain  tlie 
highest  culture  the  country  can  give  him;  and,  when  he  is  armed  and 
equipped,  his  Spartan  alma  mater  ti'lls  him  that,  so  far,  he  has  had 
wages  for  his  work,  and  that  he  may  go  and  earn  the  rest. 

When  I  think  of  the  host  of  pleasant,  moneyed,  well-bred  you 
gentlemen,  who  do  a  little  learning  and  much  boating  by  Cam  an 
Isis,  the  vision  is  a  pleasant  one  ;  and,  as  a  patriot,  I  rejoice  that  t' 
youth  of  the  upper  and  richer  classes  of  the  nation  receive  a  who 
some  and  a  manly  training,  however  small  may  be  the  modicum 
knowledge  they  gather,  in  the  intervals  of  this,  their  serious  busine 
I  admit,  to  the  full,  the  social  and  political  value  of  that  trainin 
But,  when  I  proceed  to  consider  that  these  yonng  men  may  be  said 
represent  the  great  bulk  of  what  the  colleges  have  to  show  for  th 
enormous  wealth,  pint,  at  least,  a  hundred  and  fifty  pounds  a  ye 
apiece,  which  each  undergraduate  costs  his  parents  or  guardians. 
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frel  iiMtlined  to  ask,  wtiftlier  the  raie-in-atd  of  the  education  of  the 
WMlthy  nod  profeesional  olnss^s,  thus  levied  on  ibo  resoiirees  of  (he 
c«D»iiiuiUy,  ia  not,  after  all,  a  little  heavy?  And,  still  further,  I  am 
XftnfMA  to  inqnire  what  has  becnme  of  the  indigent  scholars,  the  sons 
of  the  raaaMV  of  the  people,  whose  daily  labor  just  suffices  to  meet 
ih«r  dailT  wania,  for  whose  benefit  those  rich  fonndations  were  largclv 
if  ikX  mainly  instituted  ?  It  seems  as  if  Pharaoh's  dream  had  been 
rigorooslT  carried  out,  and  that  even  the  fat  scholar  has  eaten  the  lean 
MML  And,  when  I  turn  from  this  picture  to  the  no  less  real  vision  of 
msnjr  m  brave  aod  fmgal  Scoieh  boy,  spending  hia  Gummer  in  hard 
manaal  labor,  that  he  may  have  the  privilege  of  wending  his  way  in 
satumti  to  ttiis  university,  with  a  bug  of  oatmeal,  ten  pounds  in  his 
pocket,  and  his  own  stout  heart  to  depend  upon  through  the  nonheru 
winter ;  not  bent  on  seeking 

"  The  babble  reputation  at  tbe  cannon's  month," 

bat  deti-rmined  to  wring  knowledge  from  the  hard  hands  of  penury; 
when  I  see  bim  win  through  all  such  outward  obstacles  to  positiona 
of  vidv  asefulneEs  and  well-earned  fame — I  cannot  but  think  that,  in 
M^nre,  Aberdeen  has  departed  but  tittle  from  the  primitive  intention 
of  the  founders  of  universities,  and  that  the  spirit  of  reform  has  so 
nucli  to  do  on  the  other  side  of  the  border,  that  it  may  be  long  before 
Iw  hac  leisure  to  look  this  way. 

As  compared  with  other  actual  universities,  then,  Aberdeen  may, 
f*Atf^  he  well  satisfied  with  itself.  But,  do  not  think  me  an  im- 
yractkaMe  dreamer,  if  I  ask  yon  not  to  rest  and  be  thankful  in  this 
Mat*  of  satisfaction  ;  if  I  ask  you  to  consider,  awhile,  how  this  actual 
pKMl  stands  related  to  that  ideal  better  toward  which  both  men  and 
iutilstiona  must  progress,  if  they  would  not  retrograde. 

In  nn  ideal  university,  as  I  conceive  it,  a  man  should  be  able  to 
obuin  instruction  in  all  forms  of  knowledge,  and  discipline  in  the 
u*  of  all  tbe  methods  by  which  knowledge  is  obtained.  In  such  a 
oairmity,  the  force  of  living  example  should  fire  the  student  with  ft^ 
Dftble  ambitiou  to  rniulate  the  learning  of  learned  men,  and  to  follow^ 
ia  tite  fiiotetepa  of  the  explorers  of  new  fields  of  knowledge.  And 
tha  Trry  sir  he  breatlies  should  be  charged  with  that  enthusiasm  for 
bath,  tjiat  fanalicistn  of  veracity,  which  is  a  greater  posBcsgion  than 
meh  iMtning ;  a  nobler  gift  than  the  power  of  increasing  knowledge; 
h;  10  maeh  greater  and  nobler  than  these,  as  the  moral  nature  of  man 
mgntXcr  tbsn  the  intellectual — for  veracity  is  the  heart  of  morality. 

Hu  tlui  man  who  is  uU  morality  and  intellect,  although  he  may 
W  fBod  and  even  great,  is,  after  all,  only  half  a  man.  There  is  beauty 
ia  Ite  moral  world  and  in  l  he  intellectual  world ;  but  there  is  alfo  a 
Waoty  which  it  neither  moral  nor  intellectual  —  the  beauty  of  the 
Wii  of  art.  There  are  men  who  are  devoid  of  the  power  of  seeing 
k,u  tktn  ore' men  who  are  bom  deaf  and  blind,  and  the  losa  of 
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those,  as  of  ihese,  is  simply  irifijiite.  There  arc  otbere  in  whom  it 
an  overpoweriog  paaaion ;  liappj"  men,  born  with  the  prodnclive, 
at  lowest,  the  appreciative,  genius  of  the  artist.  But,  iu  the  tu 
of  mankind,  the  iBBthetic  faculty,  like  tbe  reasoning  power  and  the 
moral  sense,  needs  to  be  roused,  directed,  and  cnitivated ;  and  I  know 
not  why  the  devtlopment  of  that  side  of  his  nature,  through  which 
man  has  ucoess  to  a  perennial  spring  of  ennobling  pleasure,  should 
be  omitted  from  any  comprehensive  scheme  of  university  education. 

All  nniveraities  recognize  literature  iu  the  sense  of  the  old  rhetun'c, 
which  is  art  iucaruate  in  words.  Some,  to  their  credit,  recognize  an 
iu  its  narrower  sense,  to  a  certain  extent,  and  confer  degrees  for  pro- 
ficiency in  some  of  its  branches.  If  there  are  doctors  of  music,  why 
should  there  be  no  masters  of  painting,  of  sculpture,  of  architecture  ? 
I  should  like  to  see  professors  of  the  tine  arts  iu  every  unlveraiiy  ;  and 
i»»iructiou  iu  some  brunch  of  their  work  made  a  part  of  the  arts  cur- 
riculum. I 

I  jitat  now  expressed  the  opinion  that,  in  our  ideal  university,  a 
man  should  be  able  to  obtain  instruction  in  all  forms  of  knowledge. 
Now,  by  "  fonns  of  knowledge  "  I  mean  the  great  classes  of  things 
knowable  ;  of  which  the  first,  in  logical,  though  not  in  natural,  order 
is  knowledge  relatiug  to  the  scope  and  limits  of  the  mental  faculties  of 
man;  a  form  of  knowledge  which,  in  its  positive  aspect,  answe 
pri'tty  much  to  logic  and  pait  of  psychology,  while,  on  its  negati 
and  critical  aide,  it  corresponds  with  metaphysics, 

A  second  class  comprehends  all  that  knowledge  which  relates 
man's  welfare,  so  far  as  it  is  determined  by  his  own  acts,  or  what 
call  his  conduct.  It  answers  to  moral  and  religious  philosoph 
Practically,  it  is  the  most  directly  valuable  of  all  forms  of  knowledge^ 
but,  speculatively,  it  is  limited  and  criticised  by  that  which  precedes 
and  by  that  which  follows  it  iu  my  order  of  enumeration. 

A  third  class  embraces  knowledge  of  the  phenomena  of  the  n 
verse,  as  that  which  lies  about  the  individual  man ;  and  of  the  rul 
which  those  phenomena  are  observed  to  follow  in  the  order  of  tk  ' 
occurrence,  which  we  term  the  laws  of  Nature. 

This  is  what  ought  to  be  called  natural  science,  or  pbysiolog 
though  those  terms  are  hojielessly  diverted  from  auch  a  meaning 
and  it  includes  all  exact  knowledge  of  natural  fact,  whether  math 
matical,  physical,  biological,  or  sociah 

Kant  has  said  that  the  ultimate  object  of  all  knowledge  is  to  gi 
replies  to  these  three  questions:  What  can  I  do?    What  ought  I 
do?    What  may  I  hope  for?    The  forms  of  knowledge  which  I  ha 
enumerated  should  furnish  such  replies  as  are  within  human  reach, 
the  first  and  second  of  these  questions.    WTiile  to  the  third,  perhap 
the  wisest  answer  is,  "  Do  what  you  can  to  do  what  you  ought,  an 
leave  hoping  and  fearing  alone." 

If  this  be  a  just  and  an  exhaustive  claBsificalion  of  the  forms 
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knovl«dg«,  no  question  us  to  their  relative  importance,  or  as  to  the 
■ii[)crtorit}'  of  oue  to  the  otUer,  can  be  aerioualy  raised. 

On  the  face  of  the  matter,  it  is  ab§urd  to  nak  whether  it  is  more 
portant  to  know  the  limits  of  oiio'b  powers ;  or  the  ends  for  which 
lliejr  ought  to  lie  eserted  ;  or  the  conditions  uoder  which  they  must 
be  exerted.  One  may  aa  well  inquire  which  of  the  tenns  of  a  nile- 
of-tJiret!  6um  one  onght  to  know,  in  order  to  get  a  trustworthy  result. 
Practical  life  is  such  a  sum,  in  whieh  your  duty  multiplied  into  your 
O^MWity,  and  divided  by  your  circuniBtancea,  gives  yon  the  fourth 
t«na  in  the  proportion,  whicli  ia  your  desertR,  with  great  accuracy. 
All  agree,  I  take  it,  that  men  ought  to  have  tboao  three  kinds  of 
knowledge.  The  so-called  "conflict  of  studies"  turns  upon  the  quea- 
lion  of  how  they  may  best  be  obtained. 

The  founders  of  universities  held  the  theory  that  the  Scriptures 
and  Aristotle  taken  togfther,  the  latter  being  limited  by  the  former, 
contained  all  knowledge  worth  having,  and  that  the  business  of  phi- 
losophy was  to  interpret  and  coUrdiiiute  these  two.  I  imagine  that  in 
ike  twvlftb  century  this  was  a  very  fair  conclusion  from  known  facts. 
Nowhere  in  the  world,  in  those  days,  wae  there  such  an  eucycloprodia 
o(  knowledge  of  all  three  classes  as  is  to  be  found  in  those  writings. 
The  Mliola»tio  philosophy  is  a  w^onderfiil  monument  of  the  patience 
ui<l  ingenuity  with  which  the  human  mind  toiled  to  build  up  a  logi- 
allj  cousifttent  theory  of  the  universe,  out  of  such  materials.  And 
thai  philosophy  is  by  no  means  dead  and  buried,  as  many  vainly 
mppCMC  On  the  contrary,  nimihers  of  men  of  no  mOan  learning  and 
umtDplt»hnieDt,  and  sonietimea  of  rare  power  and  subtilty  of  thought, 
hold  by  it  as  the  best  theory  of  things  which  has  yet  been  stated. 
And,  wiiat  is  etill  more  remnrkalile,  men  who  speak  the  language  of 
Hdcre  philosophy  nevertheless  think  the  thoughls  of  the  school- 
ntB.  "Tlie  voice  is  the  voice  of  Jacob,  but  the  hands  are  the  hands 
rf  Esau,"  Every  day  I  hear  "  Cause,"  "  Law,"  "  Force,"  "  Vitality," 
ijnken  of  as  entities,  by  people  who  can  enjoy  Swift's  joke  about 
tke  Beat-roasting  quality  of  the  smoke-jack,  and  comfort  themselves 
vithtbe  reflection  that  they  arc  not  even  as  those  benighted  school* 

Wdl.  this  great  syslem  had  its  day,  and  then  it  was  sapped  and 
■hMlby  two  tnflm  nces.  The  first  was,  the  study  of  classical  litera- 
t«i*,  vhich  fainiliari/.cd  men  with  methods  of  philosophizing;  with 
onoepttona  of  the  highest  good;  with  ideas  of  the  order  of  Nature ; 
*il^  notions  of  literary  and  historical  criticism ;  and,  above  all,  with 
•Usu  of  Oft,  of  a  kind  which  not  only  would  not  fit  into  the  scho- 
iHtbtobeiii*.  but  showed  them  a  pre-Christian,  and  indeed  altogether 
•Ckrvtisn  wurM,  of  such  grandeur  and  beauty  that  they  ceased  to 
•Wak  of  any  other.  They  were  as  men  who  had  kissed  the  fairy 
fMa,aiid,  wandering  with  her  in  the  dim  loveliness  of  the  under- 
VuU,  eared  not  to  return  to  the  familur  ways  of  home  and  father- 
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UdJ,  though  they  l»y,  at  arm's-IcDgth,  overhead.     Cardin&ls  w 
more  familiar  with  Virgil  than  with  Isaiixfa ;  and  popes  labored,  w> 
great  succoss,  to  repagumKe  Rome. 

The  second  iiiSuenoe  was  the  slow,  bnt  sure,  growth  of  the  physi- 
cal soicaccB.  It  was  discovered  thai  Bome  results  of  specuUliv^ 
thought,  of  immense  practical  and  theoretical  importauoe,  can  Ijfl 
veriflcd  by  observation ;  and  are  always  tme,  however  severely  tbey 
may  be  tested.  Here,  at  any  rate,  was  knowledge,  to  the  certainty 
of  which  no  authority  could  add,  or  take  away,  one  jot  or  tittle, 
to  which  the  tradition  of  a  thousand  years  was  as  insignificant 
tht;  hearsay  of  yesterday.  To  the  scholastic  system,  the  study 
classical  literature  might  be  inconvenient  and  distracting,  bat  it 
possible  to  hope  that  it  could  be  kept  within  bounds.  Physical 
ence,  on  the  other  band,  was  an  irreconcilable  enemy,  to  be  exclnd 
at  all  hazards.  The  College  of  Cardinals  has  not  distinguished  iteel 
in  physics  or  physiology;  and  no  pope  has,  as  yet,  set  up  public  labo- 
ratories in  the  Vatican, 

People  do  not  always  formulate  the  beliefs  on  which  they 
The  instinct  of  fe.ir  and  dislike  is  quicker  than  the  reasoning  proce 
and  I  suspect  that,  taken  in  conjunction  with  some  other  causes,  su 
instinctive  aversion  is  at  the  bottom  of  the  long  exclusion  of  a 
serious  discipline  in  the  physical  soionoes  from  the  general  currionl- 
of  universities;  while,  on  the  other  hand,  classical  literature  has 
gradually  made  the  backbone  of  the  arts  course. 

I  am  ashamed  to  repeat  here  what  I  have  said  elsewhere,  in  seaaoR 
and  out  of  season,  respecting  the  value  of  science  as  knowledge  and 
discipline.  But  the  other  day  I  met  with  some  passages  in  the  addrefl 
to  another  Scottish  university,  of  a  great  thinker,  recently  lost  to  lU, 
which  express  so  fully,  and  yet  so  tersely,  the  truth  in  this  mutter, 
that  I  am  fain  to  quote  them; 

"  To  question  all  things — never  to  turn  away  from  any  difficult 
to  accept  no  doctrine  either  from  ourselves  or  from  other  people  wi" 
out  a  rigid  scrutiny  by  negative  criticism;  letting  no  fallacy,  or  in 
herence,  or  confusion  of  thought  step  by  unperceived;  above  all, 
insist  upon  having  the  meaning  of  a  word  clearly  nndentood  bef 
using  it,  and  the  meaning  of  a  proposition  before  assenting  to  i 
these  are  the  lessons  we  learn  "  from  workers  in  science.  "  With 
this  vigorous  management  of  the  negative  element,  they  inspire 
skepticism  about  the  reality  of  truth  or  indifterence  to  its  purs 
The  noblest  enthusiasm,  both  for  the  search  after  truth  and  for  appl 
ing  it  to  its  highest  uses,  pervades  those  writers.  ...  In  cultivating, 
therefore,"  science  as  an  essential  ingredient  in  education,  "  we  are  all 
the  while  laying  an  admirable  foundation  for  ethical  and  philosophical 
calture,"  '. 

'  laKiigurnl  tddreM  delivered  to  the  FolTeHit;  of  St  Andreiri,  Febniary  1,  IHT, 
J.  8.  Hill,  Sector  of  the  Coiversitj  (pp.  Zi,  33). 


Tbv  passagi'S  I  huve  quoted  were  uttered  by  John  Stuart  JUill; 
bot  you  caoDot  hear  iuvened  »M>ramaB,  and  it  ia  therefore  right  that  I 
ehoiild  add,  without  delay,  that  I  have  taken  the  liberty  of  Bubstituting 
"workers  in  science"  for  "ancient  dialecticiauB,"  and  "Bcieuce  aa 
inessential  ingredient  in  edueation'*  for  "the  aneient  langnagee  as 
our  best  literary  education."  Mill  did,  in  fact,  deliver  a  noble  pnne- 
t^yric  upon  classical  studies.  I  do  not  doubt  its  Justice,  nor  presume  to 
qaestion  it«  wisdom.  But  I  venture  to  maintain  that  no  wise  or  just 
judge,  who  has  a  knowledge  of  the  facte,  will  hesitate  to  eaj  that  it 
KppltM  with  eqaal  force  to  scientific  training. 

Bat  it  is  only  fair  to  the  Scottish  universities  to  point  out  that 
Uier  have  long  understood  the  value  of  science  as  a  branch  of  general 
education.  I  observe,  with  the  greatest  satixfactiun,  that  candidates 
for  the  degree  of  Master  of  Arts  in  this  university  are  required  to 
hkf  e  s  knowledge,  not  only  of  mental  and  moral  philosophy,  and  of 
BUhematica  and  natural  philosophy,  but  of  natural  history,  in  aildi- 
tiou  to  the  ordinary  Latin  and  Greek  course ;  and  that  a  candidate 
my  t«ke  honors  in  these  subjects  and  in  chemistry. 

I  do  not  know  what  the  requirements  of  your  examiners  may  be, 
bat  I  tincerely  trust  they  are  not  satisfied  with  a  mere  book-knowl- 
of  these  matters.  For  my  own  part,  I  would  not  raise  a,  finger, 
if  I  eoitld  thereby  introduce  mere  book-work  in  science  into  every 
in«  carriculum  in  the  country.  Let  those  who  want  to  study  books 
dTTole  themselves  to  literature,  in  which  we  have  the  perfection  of 
)kwIu,  both  us  to  tinbslance  and  as  to  form.  If  I  may  paraphrase 
Bobtxfa'M  well-known  aphorism,  I  would  say  »hat  "books  are  the 
noiioT  of  literature,  but  only  the  counters  of  science,"  science  (in  the 
Hai»  in  which  I  now  use  the  term)  being  the  knowledge  of  faet,  of 
Vtti^  every  verbal  di-scriplion  is  but  an  incomplete  and  symbolic  ci- 
IMWou.  And  be  assured  that  no  teaching  of  science  is  worth  any 
thing,  u  s  mental  discipline,  wbicb  is  not  bused  upon  direct  percep. 
tiooof  the  r»cls,  and  practical  exercise  of  the  observing  and  logical 
bnlliM  Mpon  thera.  Even  in  such  a  simple  mutter  as  the  mere  cora- 
pnbnition  of  form,  ask  the  most  practised  and  widely-informed  anato- 
»«  what  is  the  difference  between  his  knowledge  of  a  structure 
*Ueli  bo  has  r«ad  about  and  bis  knowledge  of  the  same  structure 
rtm  be  bu  seen  it  for  himself,  and  he  will  tell  you  that  the  two 
tUnc*  Ml'  not  comparable  —  the  difl'erence  is  infinite.  Thus  I  am 
itTj  Hrongly  inclined  to  agree  with  some  learned  school-masters  who 
oy  ibu,  in  their  experience,  tbe  teaching  of  science  is  all  waste  time. 
At  tbey  trnch  it,  I  have  no  doubt  it  is.  But,  to  teach  it  otherwise, 
nqnna  sn  amount  of  personal  labor  and  a  development  of  means  and 
■pplisncM,  whieb  miut  strike  horror  and  dismay  into  a  roan  accus- 
lamd  to  in*r<'  book-work,  and  who  has  been  in  the  habit  of  teaching 
I  Him  of  flfty  without  much  strain  upon  his  energies.  And  this  is 
ewi  of  lh«  reftl  difficulties  in  the  way  of  the  introdnction  of  physics! 
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science  into  the-  ordinary  nnivcrsity  course,  to  wbich  I  have  alluded. 
It  is  11  diflieutty  whieh  will  uot  be  overcome,  until  years  of  patient 
ettidy  hare  orgnuizcd  euieutifio  teaching  as  well  ati,  or  I  hope  better 
than,  ctiwsical  teaching  hu3  been  orgauizod  hitherto. 

A  litttu  while  ago,  I  veutui'cd  ti>  hint  a  doubt  as  to  the  perfectiofl^ 
of  some  of  the  arran  gem  cats  in  the  ancient  nairerstties  of  Engltind ; 
hut,  iu  their  provieioD  for  giving  inetruction  in  ecience  as  such,  and 
without  direct  reference  to  any  of  its  practical  applicatioiis,  they  hate 
brilliant  example.  Within  the  last  twenty  years,  Oxford  alone 
uuk  more  than  a  haadred  and  twenty  thousand  pounds  In  build* 
ing  and  furnishing  physical,  chemical,  and  physii 'logical  laboratories, 
niid  a  magnificent  museum,  arranged  H-ith  an  almost  luxurious  rcgani 
for  the  ueods  of  the  student.  Camliridge,  less  rich,  but  aided  by  it 
nmnificcnco  of  her  chancellor,  is  taking  the  same  course;  and,  ir 
few  years,  it  will  be  for  no  lack  of  tli6  meAns  aud  appliances  of  sou 
li-aching,  if  the  mass  of  English  uniyeraity  men  remain  iu  their  pres 
slate  I'f  barh.irous  ignorance  of  even  the  rudiments  of  scientific  culture. 
Yet  another  step  needs  to  be  made  before  science  can  be  said  to 
have  taken  its  proper  place  in  the  universities.  That  is  its  recogni- 
tion as  a  faculty,  or  branch  of  study  demanding  recognition  and  spe- 
oial  organiiarion,  on  account  of  its  bearing  on  the  wants  of  mankind, 
Thp  faculiit'^  of  theology,  law,  and  medicine,  are  technical  schc 
inlenileil  to  equip  men,  who  have  received  general  culture,  with 
apt'cial  knowU'dgv  which  is  needed  for  the  proper  performanGo  of 
duties  of  clergymen,  lawyers,  and  medical  proclilioners. 

When  the  material  well-bein^:  of  the  couutry  depended  upon  ruj 
pAStaru  and  agriculture,  and  still  ruder  mining;  in  the  days  whc 
all  th«  inuumerable  applications  of  the  principles  of  physical  scieuov 
to  praolieal  purposes  were  non-existent  even  aa  dreams — days  which 
■MO  living  may  have  heard  their  fathers  speak  of — what  little  phyi 
ool  Dcieueo  ouuld  be  seen  to  bear  directly  npon  haman  life  lay  wilb 
Ui»  proTiuoe  of  medicine.    Medicioe  was  the  foelcr-mother  of  ehe 
trjr,  booanw  it  has  to  do  with  the  prepmtion  of  dmgs  and  the  dot 
tion  of  poisons ;  of  botany,  beoanse  it  enabled  the  physician  to 
egnlae  medietoal  btrfaa;  of  oomporatire  anatomy  and  physiolog 
because  the  man  who  sUtdied  htunao  anatomy  and  physiology 
purely  medical  purposes  was  led  to  extend  ha  bodies  to  the  rest  i 
the  oaiiBal  world. 

Wiihiit  my  recollection,  the  only  way  in  which  a  student  cog 
ohiun  any  thbxg  like  a  traimng  in  phpieal  acMMe  was,  by  attendii 
the  lectaiea  of  the  proCreaon  of  phyneal  and  natural  Kienee  atiacli 
to  the  medical  a^oola.    But,  U  the  cvxirse  of  the  la»t  thirty  ye> 
both  foeteroaother  and  child  hare  grown  so  big,  that  they  threat 
mat  only  to  cftksh  one  another,  but  lo  pnos  the  nry  Ufe  out  of 
wAappf  Mttdent  who  enters  the  nuneiy ;  to  the  graat  detriment  of  i 
three. 


I  fipealc  in  l\i<!  presence  of  those  who  know  prncticiilly  whut  medi- 
cal education  is;  for  I  may  assume  that  a  large  proportion  of  luy 
besrers  &rc  more  or  leas  advuDCi^d  students  of  medicine.  I  appeal  to 
most  tuduatriouB  and  conscientious  unioug  you,  to  those  who  ara 
deeply  penetrated  with  a  sense  of  the  extremely  serious  respon- 
lUnlitics  wlueh  attach  to  the  calling  of  a  medical  practitiouer,  when  I 
Mk  whether,  out  of  the  four  years  which  you  devote  to  your  studies, 
yoa  ought  to  spare  even  so  much  as  an  honr  for  any  work  which  does 
not  t*nd  directly  to  fit  you  for  your  duties  ? 

Consider  what  that  work  is.    Its  foundation  is  a  sound  and  practi- 
cal scqtuititancc  with  the  structure  of  the  huniuu  organism,  and  with 
Hm  modea  and  conditions  of  its  action  in  health.    I  say  a  sound  and 
prutiosl  acquaintance,  to  guard  against  the  eupposiliou  that  my  in- 
Icution  is  to  aoggeat  that  you  ought  all  to  be  minute  anatomists  and 
KOMnplifihed  physiologists.    The  derotlon  of  your  whole  four  years 
tovutomy  an^  physiology  alone  would  be  totally  insuflicient  to  attain 
tblt  end.     What  1  mean  is,  the  sort  of  practical,  familiar,  hnger- 
tad  knowledge  which  a  watchmaker  has  of  a  watch,  aud  which  you 
«ip«et  that  craftsman,  as  an  honest  man,  to  have,  when  you  intrust 
twairh,  that  goes  badly,  to  him.    It  is  a  kind  of  knowledge  which  la 
to  l>e  amjuired,  not  in  the  lecture-room,  nor  in  tlie  study,  but  in  the 
Htwettng-room  and  the  laboratury.    It  is  to  be  hud,  not  by  sharing 
attention  between  these  and  sundry  other  subjects,  but  by  con- 
CTuirating  your  minds,  week  after  week,  and  month  after  month,  six 
0'  M'Ti-n  hours  a  day,  upon  all  the  complexities  of  organ  and  func- 
tion, uutU  vavb  of  the  greater  truths  of  anatimiy  and  pliyeiology  has 
WooBM  ku  organic  part  of  your  minds — until  you  would  know  them 
if  foa  w«re  roused  and  questioned  in  the  middle  of  the  night,  aa  a 
MB  knows  iha  geography  of  his  native  place  and  the  daily  life  of  his 
bfioww   That  it)  the  sort  of  knowledge  which,  once  obtained,  is  a  life- 
iMg  poHesaioD.     Other  occupnlioiis  may  fill  your  minds — it  may 
gnw  dim,  and  seem  to  be  forgotten — but  there  it  is,  like  the  inscrip- 
lini  on  a  battered  aud  defaced  ooin,  which  oomes  out  when  yoa 
nrm  it. 

If  I  bad  the  power  to  remodel  medical  education,  the  first  two 
fMis  of  Uir  medical  curriculum  should  be  devoted  to  nothing  but 
mck  thorough  study  of  anatomy  and  physiology,  with  physiological 
chiKistry  uui)  physics;  the  student  should  then  pass  a  real,  practical 
■naiiuttoD  in  thuNe  subjects;  and,  having  gone  through  that  ordeal 
Mifbeiorily,  bo  should  be  troubled  no  more  with  them.  His  whole 
■ind  sboold  tfavn  be  given,  wilh  equal  intenlness,  to  therapeutics,  in 
■M  kreadMt  MOAC,  to  practical  medicine  and  to  surgery,  with  instrue- 
OMi  in  bjgtana  and  in  medical  jurisprudence ;  and  of  these  subjects 
*>ly  wly  th*ro  are  enough  of  them — should  he  be  required  to 
ittv  a  knowledgv  tn  his  final  examination. 

1  eaanoc  eUim  any  special  property  in  this  theory  of  wiiat  the 


medical  curriculum  Bhould  bo,  for  I  find  that  views,  more  or 
closely  approxUnnl'mg  these,  are  held  by  all  who  have  Beriously  c 
eldured  the  very  grave  and  preesmg  qacBtion  of  medical  reform  ;  and 
huve,  indeeil,  bei?n  carried  into  praeiice,  to  some  exteot,  by  ibe  moat 
caligbtCDed  cxumioiDg  boards.  I  have  heard  but  two  kinds  of  obj 
tions  to  them.  There  is,  first,  the  objection  of  vested  interests,  w 
I  will  not  deal  with  here,  because  I  want  to  make  myself  as  pleasan 
a^  1  can,  and  no  discussions  are  so  unpleasant  as  those  which  turn  on 
aweh  points.  And  tbere  is,  secondly,  the  much  more  respectable  ob- 
jeutiou,  which  takes  the  general  form  of  the  reproach  that,  in  thuji 
limiting  the  curriculum,  we  are  seeking  to  narrow  it.  We  are  told 
that  the  medical  man  ought  lo  be  a  person  of  good  education  and  gen- 
eral information,  if  his  profession  is  to  hold  its  own  among  other 
professions;  that  he  ought  to  know  botany,  or  else,  if  be  goM 
abroad,  he  won't  bo  able  to  tell  poisonous  fruits  from  edible  on«s 
that  be  ought  to  know  drugs,  as  a  druggist  knows  them,  or  he  hT' 
be  able  to  tell  sbam  b.trk  and  senna  from  the  real  articles  ;  that 
ought  to  know  auology,  because — well,  I  really  have  ue%'er  been  abl 
t«  learn  exactly  why  he  is  to  be  expected  to  know  eoology.  There 
is,  indeed,  a  popular  superstition,  that  doctors  know  all  about  things 
that  ar»  queer  or  nasty  to  the  general  mind,  and  may,  therefore,  b< 
rrasouably  expected  to  know  the  "  barbarous  binomials  "  applicab' 
to  makes,  snails,  and  slugs;  an  amount  of  information  w^iih  whioh 
the  general  mind  is  usually  completely  satisfied.  And  there  is  a 
©cientific  sujierstition  that  physiology  is  largely  aided  by  conipami' 
anatomy — a  snperstitiou  which,  like  most,  once  had  a  grain  of  t- 
at  bottom ;  bnt  the  grain  has  become  hom<Bopathic,  since  pbysiol 
look  its  modern  experimental  development,  and  became  what  it  is  n 
— the  applicdlion  of  the  principles  of  physics  and  chemistry  to  ~ 
elucidation  of  the  phenomena  of  life. 

1  bold  as  strongly  as  any  one  caa  do,  that  the  medical  practitio 
Mgbt  lo  be  a  person  of  education  and  good  general  eolture ;  bnt 
ftbo  kold  by  the  old  theory  of  a  faculty,  that  a  man  shonld  bave  ' 
gMMtal  onlture  before  be  devotes  himself  to  the  special  studies 
that  faculty  ;  and  I  venture  to  msiaiain  that,  if  the  general  cult 
obuined  in  lite  &«u1tT  of  arts  were  what  H'Oiight  lo  be,  the  etu ' 
would  haT«  quite  as  mach  knowledge  of  tbe  fnodamental  pHnci 
of  phy«cs,  of  ebejuistry,  and  of  Uolc^,  as  he  Dceda,  before  he  o 
menced  Ikis  special  medical  sindies. 

Moreover,  T  wv>n)d  urge  that  a  tborougb  stndy  of  human  phya* 
ogy  is,  in  itaeU,  an  ednea^u  broader  and  more  eanprebenBive  t' 
B»k  thai  passca  wider  that  name.  There  is  no  side  of  the  inteU 
wlm^  it  does  BM  call  into  play,  do  re^ti  of  hnman  knowledge  I 
wlnoli  nther  its  roots,  or  ita  braaches,  do  not  extend ;  like  the  At 
tie  W««eD  the  Old  and  ihe  New  Worlds,  ba  wave«  wash  the  sho 
of  the  two  worida  of  matter  and  of  mind;  its  tributary  streams  fl 
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hon  both;  tliTougL  its  watKrs,  as  yet  unfurrowed  by  the  keel  of  any 
Columbus,  lies  tUo  road,  if  eueti  there  be,  from  the  one  to  the  otlier; 
f»r  ftirsy  frota  tliat  Xorthwest  passage  of  mere  spocalatioQ,  in  which 
•o  aaay  brave  bouIb  have  been  hopelessly  frozen  up. 

BatfWbctlier  I  am  right  or  wrong  about  all  this,  the  patent  fact  of 
the  timitatioB  of  time  remains.    As  the  song  runs : 

"If  a  man  cdqIiI  l>e  sore  m 
That  his  life  would  endare  ^ 
For  the  spaci-  of  a  thousand  long  jeara — "  ^ 

he  miglit  do  a  number  of  things  not  practicable  under  preseut  cou- 
ditionr.  Melhnselah  might,  with  much  propriety,  have  taken  half  it 
enitury  lo  get  Lis  doctor's  degree;  and  might,  very  fairly,  have  been 
r«iiiure<l  to  paas  a  practical  examination  upon  the  contents  of  the 
British  Maseum,  before  commencing  practice  ss  a  promising  young  fel- 
low of  two  hundred,  or  thereabouts.  But  you  have  four  years  to  do 
yoar  work  in,  and  are  turned  loose,  to  save  or  slay,  at  two  or  three  and 
imity. 

Now,  I  pal  it  to  you,  whether  yon  think  that,  when  yon  come  down 
W  the  mtlitiea  of  life^when  you  stand  by  the  sick-bed,  racking  your 
braiuii  for  the  principles  which  ah.tll  fumisb  yoa  with  the  means  of 
iaiHptvting  sjniptoms,  and  forming  a  rational  theory  of  the  condition 
\jom  patient — it  will  be  satiflfactcry  for  you  to  find  that  those  prin- 
are  not  there,  but  that,  to  use  the  examination  slang  which  is 
ttlbnniiatcly  too  familiar  to  me,  you  can  quite  easily  "give  an  account 
>f  til*  leading  peculiarilies  of  Uie  J/orin/piai/a,"  or  "  enumerate  the 
(kW cliaracters  of  the  Compoaitte"  or  " state  the  alaas  and  order  of 
Ibtuiina]  from  which  caKtoreum  is  obtained." 

I  ntallj  do  not  think  that  state  of  things  will  be  satisfactory  to 
J«;  I  am  very  sure  it  will  nut  be  bo  to  your  paii'^nt.  Indeed,  I  am 
Mwrow-miudcd  myself,  that  if  I  had  to  choose  between  two  physi- 
*UB»-  opq  who  did  not  know  whether  a  whale  was  a  fish  or  not,  and 
•wU  861  t«U  gentian  from  ginger,  but  did  understand  ihe  applications 
«f  ^  uutilntes  of  medicine  to  his  art;  while  the  other,  like  Talley- 
nad's  doctor,  "  knew  every  thing,  even  a  little  physic  " — with  all  my 
Wl«  Itir  breadth  of  culture,  I  should  assuredly  consult  the  former. 

bis  sot  pleasant  to  incur  the  suspicion  of  an  inclination  to  injure 
•rivprraato  partieular  branches  of  knowledge.  But  the  fact,  that 
^■■iof  ihove  which  I  should  have  uo  hesitation  in  excluding  from  the 
eurriculum  is  that  to  which  my  own  life  has  been  specially 
I.  sboutil,  at  any  rate,  defend  me  from  tlie  suspicion  of  being 
■|d  (o  thi*  Rour^c  by  auy  bnl  the  very  gravest  considerations  of  tlio 
tabiic  Wflfsrv. 

AimI  I  ahoald  like,  further,  to  call  your  attention  lo  the  Sniporiant 
late  that,  tu  thus  propositig  the  eiclusion  of  the  »tudy  of 
branabM  of  knowledge  as  zoology  and  botany,  from  thuso  coh^ 
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pulBory  npon  the  raedk-al  student,  I  am  not,  for  a  moment,  suggestbg 
their  exclusion  from  the  uoivereity.  I  think  that  Eound  and  pr&ciicaJ 
inatruotion  in  tbe  elementary  facts  and  broad  principles  of  biology 
shoulJ  form  part  of  the  arts  curriculum :  and  here,  happily,  my  theory 
is  in  entire  accordance  with  your  practice.  Moreover,  as  I  have  already 
said,  I  have  no  sort  of  doubt  that,  in  view  of  the  relation  of  physical 
science  to  the  practical  life  of  the  present  day,  it  has  the  same  right 
as  theology,  law,  and  medicine,  to  a  faculty  nf  its  own  In  wtiieli  men 
shall  be  trained  lo  be  professional  men  of  science.  It  may  be  doubted 
whether  universities  are  the  places  for  technical  schools  of  engineering, 
ornpplied  chemistry,  or  agricultnre.  But  there  can  surely  be  Utile 
question,  that  instruction  in  tbe  branches  of  science  which  Ue  at  the 
foandatioQ  of  these  arts,  of  a  far  more  advanced  and  special  cba 
than  could,  with  any  propriety,  be  included  in  the  ordinary  arts 
riculum,  ought  to  be  obtainable  by  means  of  a  duty-organized  fao 
of  science  in  every  university. 

The  establishment  of  such  a  faculty  would  have  the  additional 
advantage  of  providing,  in  some  measure,  for  one  of  tbe  greatest  wa] 
of  our  time  and  country.    I  mean  tbe  proper  support  and  enoon 
ment  of  original  research. 

The  other  day,  an  emphatic  friend  of  mine  committed  himself 
the  opinion  that,  in  England,  it  is  better  for  a  man's  worldly  pros 
to  be  a  drunkard,  than  to  be  smitten  with  the  divine  dipsomania  of  t 
original  investigator.    I  am  inclined  to  think  he  was  not  far  wrong. 
And,  be  it  observed,  th.it  the  question  is  not,  whether  such  a  man  shall 
be  able  to  make  as  much  out  of  his  abilities  as  his  brother,  of  li 
ability,  who  goes  into  law,  or  engineering,  or  commerce;  it  is  n 
question  of  "  maintaining  a  due  number  of  Bad  die-horses,"  as  Geoi 
Eliot  somewhere  puts  it — it  is  a  question  of  living  or  starving. 

If  a  student  of  my  own  subject  shows  power  and  originality,  I  dan 
not  advise  him  to  adopt  a  scientific  career;  for,  supposing  he  is  able 
lo  maintain  himself  until  he  has  attained  distinction,  I  cannot  give 
Iilra  the  assurance  that  any  amount  of  proficiency  in  ihe  biological 
sciences  will  be  convertible  into,  even  the  most  modest,  bread-and- 
cheose.  And  I  believe  that  the  case  is  as  bad,  or  perhaps  worxe,  witli 
other  branches  of  science.  In  this  respect  Britain,  whose  imme 
wealth  anil  prosperity  hang  upon  the  thre.id  of  applied  science,  is 
behind  France,  and  infinitely  behind  Germany, 

And  the  worst  of  it  is,  th.it  it  is  very  difficult  to  see  one's  way 
any  immediate  remedy  for  this  state  of  affairs  which  shall  be  free  fi 
a  tendency  to  become  worse  than  the  disease. 

Great  schemes  for  the  endowment  of  research  have  been  propo< 
It  has  been  suggested  that  laboratories  for  all  branches  of  physi 
science,  provided  with  every  apparatus  needed  by  the  investiga 
shall  be  established  by  the  state;  and  shall  be  accessible,  under  di 
conditions  and  regulations,  to  all  properly-qualified  persons.    I  see 
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^^kion  to  tlie  [iriiitiiile  of  eucb  3  proposal.  If  it  be  legitimate  to 
PBB  gnMt  sums  of  money  on  public  libraries  aod  public  collectioDs 
if  painting  and  sculpture,  in  aid  of  the  man  of  letters,  or  tbe  artist, 
W  for  the  mere  sake  of  affording  pleasure  to  the  general  public,  I  ap- 
frebvncl  ibat  it  cannot  he  illegitimate  to  do  as  much  fur  the  promotion 
If  HiieDtiSo  inveBtigation.  To  take  the  lowest  ground,  as  a  mere  ia- 
^MlinMit  of  money,  ttie  latter  is  likely  to  be  mneb  more  immediately 
|ifofit(ibl«.  To  my  mind,  the  diflSeulty  in  the  way  of  such  scheraes  is 
lot  theoretical,  but  practical.  Given  the  laboratories,  how  are  the  in- 
restJ^ton  to  be  maintained  ?  What  career  is  open  to  those  who  have 
^•cn  tliiu  eneournged  to  leave  bread-winning  pursuits  f  If  they  are 
lobe  provided  for  by  endowment,  we  come  bock  to  the  college  fellow- 
Aip  »yetc-m,  the  results  of  which,  for  literature,  have  not  been  so 
brilliant  that  one  would  wish  to  see  it  extended  to  science;  unless 
lOBM  much  better  securities,  than  at  present  exist,  can  be  taken  that 
il  trill  foster  real  work.  You  know  that,  among  the  bees,  it  depends 
Ob  Um  kind  of  cell  in  which  the  egg  is  deposiled,  and  the  quantity  and 
Ipftlity  of  food  which  is  supplied  to  tbe  grub,  whether  it  shall  turn 
Doi  K  busy  little  worker  or  a  big  idle  queen.  And,  in  the  human  hive, 
kka  wUb  of  the  endowed  larvse  are  always  tending  to  enlarge,  and 
^  food  to  improve,  until  we  get  queens,  beautiful  to  behold,  but 
hKicb  gather  no  boncy  and  build  no  comb. 

I     I  do  not  say  that  these  difliculties  may  not  be  overcome,  but  their 
Igntlty  is  not  to  be  lightly  estimated. 

Us  the  mesD  while,  there  is  one  step  In  the  direction  of  the  endow- 
I  I  of  research  which  is  free  from  such  objections.  It  is  possible  to 
ljibc«  the  scientific  inquirer  in  a  position  in  which  he  shall  have  ample 
Iwrn  uul  opportunity  for  original  work,  and  yet  shall  give  a  fair  and 
tupUv  equivalent  for  those  privileges.  The  establishment  of  a  fac- 
■ky  of  sncnce  in  every  university,  implies  that  of  a  corresponding 
tonbcr  of  professional  chairs,  the  incumbents  of  which  need  not  be 
m  budMi^  with  teaching  as  to  deprive  them  of  ample  leisure  for 
odginl  work.  I  do  not  think  that  it  is  any  impediment  to  an  original 
itnRigKtor  to  bare  to  devote  a  moderate  portion  of  his  time  to  lect- 
visi^  or  superintending  practical  instruction.  On  the  contrary,  I 
AkUfcJBay  be,  and  often  is,  a  bene6t  to  be  obliged  to  take  a  com- 
^H|^^  survey  of  your  subject;  or  to  bring  your  results  to  a  point,  • 
^^^TP  them,  n«  it  were,  a  tangible  objective  existence.  The  beset- 
^■•in>  of  thu  investigator  are  two  :  the  one  is  the  desire  to  put  aside 
^Hg<«l,  the  general  bearings  of  which  be  has  mastered  himself,  and 
^BoB  to  soKK'thiiig  which  has  the  attraction  of  novelty;  and  the 
tfa»  doaini  for  too  much  perfection,  which  leads  bim  to 

"Adil  and  nltur  ntsnj  times, 
Till  all  bo  ripe  and  rotten ;  " 

j^tnd  thd  en<*rgie«  which  sliould  be  reserved  for  action,  in  wbitea- 
Uh  deck*  and  polishing  the  guns. 
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The  necessity  for  producing  results  for  the  inEtriictton  of  oth 
seema  to  me  to  be  a  more  eflecLual  check  on  thcGO  tendencies,  tb 
even  the  love  of  uaefuIuLSs  or  the  ambition  for  fame. 

But  supposing  tbe  professorial  forces  of  oar  university  to  be  duly 
organized,  there  remains  an  important  question,  relating  lo  tbe  teach- 
ing power,  t-o  be  considered.  la  the  professorial  system — the  system, 
I  mean,  of  teaching  in  the  leclnre-room  alone,  and  leaving  the  student 
lo  find  his  own  way  when  he  is  outside  of  the  lecture-room — adequate 
to  the  wants  of  learners  ?  In  answering  this  question,  I  confine  myself 
to  my  own  province,  and  I  ventnre  to  reply  for  physical  science,  as- 
suredly and  undoubtedly,  No.  As  I  have  already  intimated,  practical 
work  in  the  laboratory  is  absolutely  indispensable,  and  that  practical 
work  must  be  guided  and  superintended  by  a  suflScient  staff  of  demon- 
strators, who  are  for  science  what  tutors  are  for  other  branches 
study.  And  there  must  be  a  good  supply  of  such  demonstrators.  P 
doubt  if  the  practical  work  of  more  than  twenty  students  can  be  prop- 
erly superintended  by  one  demonstrator — if  we  take  the  working- 
day  at  six  honrs,  tfaat  is,  twenty  minutes  apiece— not  a  very  large  al- 
lowance of  time  for  helping  %  dull  man,  for  correcting  an  inaccurate 
one,  or  even  for  making  an  intelligent  student  clearly  apprehend  what 
he  is  about.  And,  no  doubt,  the  supplying  of  a  proper  amount  of  tbi* 
tutorial,  practical  teaching  is  a  difficulty  in  the  way  of  giving  pro 
instruction  in  physical  science  id  such  universities  as  that  of  Aberdei 
which  are  devoid  of  endowments ;  and,  unlike  the  English  nniversiti«g, 
have  no  moral  claim  on  the  funds  of  richly-endowed  bodies  to  supply 
ibeir  wants, 

£xaminatton — thorough,  searching  examination — is  an  indispeni 
We  accompaniment  of  teaching ;  but  I  am  almost  inclined  to  comm! 
myself  to  the  very  heterodox  proposition  that  it  is  a  neeeseary  evil.  I 
am  a  very  old  examiner,  having,  for  some  twenty  years  past,  been 
occupied  with  examinations  on  a  considerable  scale,  of  all  sorts  and 
conditions  of  men,  and  women  too — from  the  boys  and  girls  of  element- 
ary schools,  to  the  candidates  for  honors  and  fellowships  in  the  uni- 
versities, I  will  not  say  that,  iu  this  case,  as  in  so  many  others, 
adage  that  familiarity  breeds  contempt  holds  good ;  but  my  ad 
tion  for  the  existing  system  of  examination,  and  its  products,  docs 
wai  warmer  as  I  see  more  of  it.  Examination,  like  fir^,  is  a  good 
vant,  but  a  bad  master;  and  there  sL-eras  to  me  to  be  some  danger 
ils  becoming  our  master.  I  by  no  means  stand  alone  in  this  opini 
Experienced  friends  of  mine  do  not  hesitate  to  say  that  students  w 
career  they  watch,  appear  to  them  to  become  deteriorated  by  tbe 
slant  etTort  lo  pass  this  or  that  examination,  just  as  we  hear  of  m 
brains  becoming  affected  by  the  daily  necessity  of  catching  a  t 
They  work  to  pass,  not  to  know ;  and  outraged  Science  takes  her 
venge.  They  do  pass,  and  they  don^i  know.  I  bare  passed  sun 
examinations  in  my  time,  not  without  credit,  and  I  confess  I 
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to  tliirik  Iiow  very  little  real  knowlfdge  undprlay  the  torrent 
wUit-h  I  WII8  nble  to  pour  out  on  paper.  In  fnct,  that  whicli 
linatioa,  as  ordinarily  conducted,  tests,  is  Kimply  a  man'o  power 
work  under  Btimulns,  and  his  capacity  for  rapidly  and  denrly  pro- 
ting  tbnt  wbicli,  far  the  time,  he  Lbs  got  into  his  mind.  Now,  These 
fMOltive  are  l>y  no  means  to  be  despised.  They  are  of  great  vabte  in 
|wscticat  life,  and  are  the  mnking  of  many  an  advocate,  and  of  many  a 
so-oalleil  statesman.  But,  in  the  pursuit  of  tnith,  scieniilic  or  other, 
ibfy  count  for  very  little,  unless  they  are  supplemented  by  that  long- 
ooniiiiued,  patient  "  intending  of  the  mind  "  as  Newton  phrased  it, 
which  inakcB  very  little  fhovf  in  examinations,  I  imagine  that  an  ex- 
aminer, who  knows  his  students  personally,  mnst  not  unrrcqncnlly 
hnk  i-  funnd  hiniMlf  in  the  position  of  finding  A's  paper  better  than  B's, 
tboagh  his  own  judgment  tells  him,  quite  clearly,  that  B  is  the  man 
who  hss  the  larger  share  of  genuine  capacity- 

Again,  tlier«  is  a  fallacy  about  examiners.  It  is  commonly  snp- 
pMod  that  any  one  who  knows  a  subject  is  competent  to  teach  it ;  and 
■0  eae  E«pms  to  doubt  that  any  one  who  knows  a  subject  ie  competent 
toasaminc  in  tL  I  believe  both  these  opinions  to  be  serions  mistakes;! 
thv  latter,  perhaps,  the  more  serious  of  the  two.  In  the  first  place,  I 
ilo  dot  belitve  that  any  one  who  is  not,  or  has  not  been  a  teacher,  is 
Rally  qualified  to  examine  advanced  students.  And,  in  the  second 
|4ac4-,  vxamination  is  an  art,  and  a  difficult  one,  which  has  to  be  learned 
Uk«  all  other  arts. 

Btginaers  always  fet  loo  difficult  questions — partly  because  they 
•n  tfniU  of  being  Buepected  of  ignorance  if  they  set  easy  ones,  and 
partly  from  not  understanding  their  business.  Suppose  that  yon  want 
Ht«»t  Ih*  Klativc  physical  strength  of  a  score  of  young  men.  Ton 
do  Ddt  put  a  hnndred-w eight  down  before  them,  and  tell  each  to  swing 
tltvaB*].  If  you  do,  half  of  them  won't  be  able  to  lift  it  at  all,  and 
only  one  or  two  will  be  able  to  perform  the  task.  Tou  must  give  thcni 
balf  a  hundred -weight,  and  see  how  they  manceuvre  that,  if  you  want 
to  fonn  any  estimate  of  the  muscular  strength  ef  each.  So,  a  jtraclised 
uaaincr  will  set'k  for  information  respecting  the  mental  vigor  and 
Mbiainit  of  ca&^idat<-8  from  the  way  in  which  they  deal  with  questions 
Miyoaoagh  lo  lei  reason,  memory,  and  method,  have  free  play. 

No  dodbt,  a  great  deid  is  to  done  by  the  careful  selection  of  exam- 
iwn,  aof)  by  the  copious  introduclion  of  practical  work,  to  remove 
lb*  rtil«  iascparable  from  examination  ;  but,  under  the  best  of  circiim- 
itaMM,  I  bclierfl  that  examination  will  remain  but  an  imperfect  test 
Wbov  '  '  ind  a  utill  more  imperfect  test  of  capacity,  while  it  tells 
■an  t-  1,  about  a  man's  power  as  an  investigator. 

There  ia  much  to  be  said  in  favor  of  restricting  the  highest  degrees, 
'»  carb  fitculty,  to  tho<e  who  havo  shown  evidence  of  such  original 
pVTCT,  by  prooceiiting  a  rt  Bcarch  under  the  eye  of  the  professor  in 
•4cm  protincv  it  lica;  or,  nt  any  rate,  under  conditions  which  shall 
TOL.  r.— a  1 
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afTord  BatiBfactory  proof  that  the  work  is  thdrs.  The  notion  may 
BOUDd  revolutionary,  bnt  it  is  really  very  old — for,  I  take  it,  that  it 
U«  at  the  bottom  of  that  presentation  of  a  thesis  by  the  candidate  for 
«  doctorate,  which  has  now  too  often  become  little  belter  than  a  mat- 
ter of  fonn. 

Thns  far,  I  have  endeavored  to  lay  before  you,  in  a  too  brief  and 
imperfect  manner,  my  views  respecting  the  teaching  half— the  magittri 
and  regentet—ot  the  univeraity  of  the  future,  Now  let  me  tarn  to 
the  learning  half— the  aehotana,  « 

If  the  universities  are  to  be  the  aanotuarieB  of  the  highest  culture 
of  the  country — those  who  would  enter  that  sanctuary  mast  not  come 
with  unwashed  hands.  If  the  good  seed  is  to  yield  its  hundred-fold 
harvest,  it  must  not  be  scattered  amid  the  stones  of  ignoraaoe,  or  the 
tares  of  undiscipliaed  indolence  and  wantonness.  On  the  contrary, 
the  soil  most  have  been  carefully  prepared,  and  the  professor  should 
find  that  the  operations  of  clod-crushing,  drainicg,  and  weeding,  and 
even  a  good  deal  of  planting,  have  been  done  by  the  sohool-master. 

That  is  exactly  what  the  professor  does  not  find  in  any  nniversitr 
in  the  three  kingdoms  that  I  can  he.ir  of— the  reason  of  which  state 
of  things  lies  in  the  extremely  faulty  organization  of  the  majority  of 
Bi>ci>ndary  scliools.    Students  come  to  the  unirersities  ill-prepared  ick 
clamics  and  mathematics,  not  at  all  prepared  in  any  thing  elae ;  and. 
half  tlicir  time  is  spent  in  learning  that  which  tbey  oa^t  to  hare 
known  wb<>n  they  came. 

I  sometimes  hear  it  said  that  the  Scottish  universities  differ  from 
the  Enj^lish  in  being  to  a  ranch  greater  extent  places  of  compsrativelT' 
cloinontary  education  for  a  younger  class  of  students.    But  it  wonM 
seem  ilnubtful  it'  any  great  difi^reuce  of  this  kind  really  exists;  fiira 
hiiili  nnihority,  himself  head  of  an  English  college,  has  solemnly 
affirmed  that  "elementary  teaching  of  youths  under  twenty  is  DOir 
the  only  function  peT{i>rmo«1  by  the  oniversity ; "  and  that  colleges  si» 
"  tHi:ir\)in);-schiH>ls  in  which  the  elements  of  the  learned  laagnages  sn 
taught  (o  youths." ' 

This  is  not  the  first  time  that  t  hare  quoted  those  remarkable  la. 
sorliitnii.  I  should  like  to  engrave  thorn  in  public  view,  for  they  have 
n<.>1  Ihh'u  n.>futed :  and  I  am  convinced  that,  if  their  import  is  once 
ele.trlr  appreliended,  ibey  will  play  no  mean  part  when  the  qnestion 
of  university  reoi^nizaiion,  with  a  view  to  practical  measaies,  comes 
on  for  tli»oHs«ion.  Von  an*  not  Tt^pi<n9ible  for  this  aoomalons  state 
of  aifair;!  now ;  but,  a*  you  pass  into  aoiivo  life,  and  acquire  the  pfr 
litie:i[  tnllHent.v  to  which  your  education  and  voor  position  shonU 
entitle  yon.  you  will  bevvme  TV$ponsib!e  for  it,  unless  each  in  Ul  > 


spbere  does  his  bust  to  alter  it,  by  iasiating  on  the  improvement  of 
MKOodarj  Ecbools. 

YoBT  present  respousibility  is  of  another,  though  not  less  serious, 
kuid.  loBtitutioDB  do  not  make  men,  any  more  than  organization 
makes  life;  and  even  the  ideal  university  we  have  been  dreaming 
ftbout  will  be  bat  a  saperior  piece  of  mechanism,  imless  each  sludcnl 
strive  after  the  ideal  of  the  scholar.  And  that  ideal,  it  seems  to  me, 
bus  never  been  better  embodied  than  by  the  grent  poet,  who,  though 
Uppcd  in  luxury,  the  favorite  of  a  court,  and  tbe  idol  of  his  country- 
men,  remained,  through  aH  the  length  of  his  honored  years,  a  scholar 
.     in  art,  in  science,  and  in  life  : 

^^ft  "  Woaldet  shape  a  noble  life !    Then  cast 

^^^■M^H^  Ko  burkward  glances  toward  tbe  past: 

^^^^^^^^H  And  tlioDgh  somowbut  he  lost  and  gone, 

^^^^^^^H  Yet  do  thoQ  act  as  one  new-burn. 

^^^^^^Hp  What  each  daj  needs,  that  abalt  thou  ask  ; 

^^^^^^^^  Eacli  iaj  will  set  its  jiroptr  task. 

^^^^Hj^^  Give  others'  work  jusi  ^bars  of  praise; 

^^^^^^^^  Not  ofthiQo  own  the  merits  raise. 

^^^^^^^^         'Beware  no  follow-nan  thon  bate: 
^^^^H  And  so  in  God's  bonds  leave  tb;  fate," 


ACTION  OF  SUNLIGHT  ON  GLASS. 

Br  E.  8.  DRONE. 

ra  quiet  street  at  tbe  "Weat  End"  of  Boston,  there  stands  a 
Im>us«,  ibe  wiudow-sills  and  roof  of  which,  for  more  than  ten 
rrar»,  h*Ye  been  covered  with  hundreds  of  pieces  of  glass,  exposed  to 
full  force  of  the  sun's  rays  during  the  whole  or  greater  portion  of 
ocry  day.  only  being  protected  by  covers  in  tbe  event  of  snow- 
Monna,  The  results  of  these  experiments,  instituted  to  show  a  cliange 
pnxlDcvd  in  the  color  of  glass  by  the  actinic  rays  of  tbe  sun,  have 
Uta  diseaseed  in  this  country  and  in  Europe,  but  as  yet  the  cause  of 
>•  remarkable  phenomenon  has  not  been  folly  explained. 
A>  nrly  aa  1^15,  ProC  Faraday  noticed  a  change  of  color  in  glass 
tsJning  oxide  of  manganese,  due  to  the  action  of  solar  light,  and 
it  waa  thought  tliKt  advantage  might  in  some  cases  be  taken  of  this 
MtloD  for  Iho  removal  of  color  in  glass.    Prof.  Faraday  found  ihat 
of  a  pale  oolur,  or  even  colorless  al  first,  became  pink  by  long 
nra  to  aolnr  rays,  while  portions  of  the  same  glass,  not  so  ex- 
wem  nppar<;ntly  nnaltered.    This  effect  he  attributed  to  the 
MtbrUitht  adintf  upnti  the  manganese.    In  1S39  Splillgerber  recorded 
Uic  Collwiriiig  inU'resting  faci  in  Poggendorf 's  Atmalen,  published  in 
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Berlin :  "  I  would  mention  a  curious  fact,  in  which  the  sunbeams  hard 
if  I  may  say  so,  done  something  in  the  art  of  peumansUip — not  onM 
on  the  surface,  but  by  inscribing  characters  through  the  bodv  of  tnl 
gtnae ;  and  though  the  matter  is  based  upon  causes  well  known  by  ed 
perieuce,  yet  there  has  probably  never  before  been  so  striking  ad 
instance  of  their  effect  known.  I  am  in  possession  of  a  plate  of  glafl 
which  was  used  as  a  window-pane  for  more  than  twenty  yeare,  and  on 
which  was  an  inscription  in  gold  letters.  This  inscription  was  taken 
off  by  grinding  the  plate  on  both  sides,  and  polishing  it  so  as  lo  have 
a.  new  surface,  \Vhcn  the  glass  had  been  polished,  the  inscription 
couM  again  be  clearly  seen.  The  parts  which  had  been  under  the 
letters  remained  while,  while  the  remainder  of  the  plate  had  assumed 
a  violet  lint,  in  consequence  of  the  manganese  it  contained,  a  colorin 
which  permeates  the  whole  mass,  as  the  grinding  of  the  surfi 
proved.  The  uncovered  part  of  the  plate,  especially  when  laid  n 
a  white  background,  shows  the  clearly-readable  characters." 

From  the  above,  it  will  be  seen  that  the  power  of  the  sim's  raya 
change  the  color  of  glass  has  been  publicly  announced  for  at  least  i 
hiilf-eentury ;  but  it  does  not  appear  that  elaborate  and  syslematio 
experiments  npon  this  subject  were  instituted  prior  to  those  referred 
to  in  the  opening  sentence  of  this  article.    These  were  begun  in  1S63, 
by  Mr.  Thomas  Gaffield,  a  window-glass  merchant  of  Boston,  wb 
has  made  an  eiitbuetastic  study  of  many  matters  pertaining  to  gl: 
and  whose  collection  of  authorities  on  this  and  kindred  subjects 
probably  not  equaled  by  any  private,  and  by  very  few  public,  coll 
tious  in  existence.    These  experiments  now  cover  a  period  of  elevi 
years,  and  embrace  some  eighty  different  kinds  of  glass,  of  Englis' 
French,  German,  Belgian,  and  American  manufacture,  including  speci- 
mens of  rough  and  polished  plate,  crown,  and  sheet  window-glass; 
flint  and  crown  optical  glass ;  opal  and  ground  glass ;  colored  poi 
metal  (L  e.,  glass  colored  in  the  pot  during  the  process  of  melting) 
flashed  and  stained  glass  of  various  colors ;  and  glass-ware  and  glast' 
in  the  rough  metal.    The  experiments  have  been  condncted  with 
pieces  of  glass  usually  four  by  two  inches,  of  which  several  huudred^^ 
specimens  have  been  exposed,  showing  the  effect  of  gnnlight  in  prolyl 
ducing  a  change  of  color  by  exposure,  from  one  day  in  summer  to^^ 
several  years.    The  changes  produced  in  the  colorless  glasses  are  from 
white  to  yellow,  from  greenish  lo  yellowish  green,  from  brownish 
yellow  to  purple,  from  greenish  white  to  bluish  white,  and  froi 
bluish  while  to  a  darker  blue, 

Mr.  GatEeld's  plan  uf  procedure  haafcecn  to  cut  a  number  of  pieces 
of  the  size  mentioned  above,  from  the  same  sheet  of  glass,  the  num- 
ber depending  upon  the  nature  of  the  experiment  to  he  made,  Su 
pose  that  white  iilatc-glass  ia  to  be  tested  by  exposure  from  one  t 
twelve  months:  fourteen  pieces,  precisely  alike,  are  cut  from  the  sami 
plate;  two  are  carefully  put  away  in  a  neat  box,  from  which  the  lishl 
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ii  »oludtsl,  nnd  twelve  are  exposed  to  the  suulight.  At  tlie  end  of 
rli  month  oue  of  tlic  csposod  pieces  i«  willnlrawii  from  the  lifrljt, 
etrvfully  marked  with  a  dbmond  to  show  tiie  liingth  of  lime  expoBed, 
and  placed  in  tlic  small  dark  boi.  At  the  end  of  the  year,  therefore, 
the  colIi!Ction  emlirncee  fourteen  pieces — two  of  the  original  color,  and 
IvcItu  showing  the  effects  of  exposure  from  one  to  twelve  mouths. 
Oiher  collections  may  be  mude  to  show  the  daily,  weekly,  and  yearly 
prO};re8a  of  the  sou's  rays  in  chunging  the  color  of  the  glass, 

lAr.  GalBeld  found  that,  in  the  time  required  to  produce  a  change, 
di&r?nt  specimena  of  glass  proseiiteJ  widely  difierent  qualities,  the 
ehtngo  being  much  more  easily  efii'cted  in  some  than  in  others.  In 
some  specimens  a  marked  change  of  color  was  observed  iu  a,  few  days; 
otli«r«,  after  resisting  the  powerful  influence  of  the  solar  r.iys  for 
je»r»,  were  fioaDy  overcome,  iiud  made  to  assume  a  new  color.  Sev- 
tn\  kinds,  in  which  no  pcrciptihle  change  took  place  in  three  months, 
wtn  Tcry  eensibly  afl'eeted  by  an  exposure  of  a  year.  But  in  almost 
lU  the  change  took  place. 

"  It  is  very  interesting,"  says  Mr.  Oaffield,  "  to  witness  any  one  of 
Bcriea  of  specimens,  showing,  as  in  one  of  white  plate,  a  gradual 
etuogc,  commencing  in  a  day  or  a  few  days  in  summer,  from  greenish 
orltliuab  white,  to  a  yellowish  white,  or  light  yellow,  a  deep  and  deeper 
jdlow,  nntil  it  becomes  a  dark  yellow  or  gold  color;  and,  in  some 
Belgian  dhecl  specimens,  a  gradual  change,  commencing  in  a  few 
*Nk*  in  sommer,  from  brownish  yellow  to  deeper  yellow,  yellowish 
pink,  pink,  dark  pink,  porple,  and  deep  purple." 

One  interesting  experiment  was  carried  on  for  one  year  with  nine 
dlllmnt  kinds  of  glasses,  representing  plate,  crown,  and  cylinder 
glua,  the  manufacture  of  both  hemispheres,  and  almost  every  shade 
iiiil  color  of  what  are  k-nown  as  colorless  glasses.  The  resulls  were 
W  follows : 


•mi  or  SUM. 

Color  bcforr  Kipoanre. 

Color  Aftnr  ExpotarB. 

OnrDsn  ori'"'  pUlc 
Aawriuincmiikl  sbect 

H                        11  It 

"       onlintrj. ,  . , 

Bliihb  wbUe 

Light  gteeo. 
11  » 

■I  11 

Bnwnliih  jellow. 

D«rk  gre™. 

Licht  lilulrh  irhlte. 

LiRbler  "  " 

Bluish  grefO. 

Yellowish. 

BUiisb  tinge, 
Tellowinh  Breen. 
Li^lit  purple. 
Deep 

JJr'ownlsh  green. 

Lijjbl  yellowish  greeo. 
fku  cbatigi?. 

IVw  colon  ajiposr  from  an  observation  of  the  glass  edgewise,  when 
■  *e«D  A  body  of  color  two  or  fonr  inches  in  depth,  whereas  the  usual 
lUcknns  of  the  glass  varies  from  one-fourtcenlh  to  one  quarter  of  an 
itA,  and  fhows  ita  color  ta^^ily  only  when  a  white  curtain  or  paper  is 
finxd  b«btud  ill 

Anoag  othvr  experiments  made  by  Mr.  Gaffield,  two  may  be  no- 
lietd     at  peculiar  interest,  and  as  suggesting  a  process  of  jiroducing 
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very  dclicute  designs  and  pictorial  effects  on  glass.  In  the  first]  IS 
inaoription  was  made  on  ft  piet-o  of  Belgian  sliect-glaas,  in  part  with 
gold  and  silver  leaf,  and  in  piirt  witii  bliiek  and  while  paint,  llie 
gold  and  silver  leaf  were  washed  o%  but  the  letters  painted  in  Idad^ 
and  white  remained.  After  an  exposure  of  nearly  two  years  the  surface 
of  the  glass  was  cleane<^  when  the  clearly-marked  words  of  the  inscrip- 
tion appeared  ia  the  original  color  of  thu  glass,  while  the  surrounding 
portions  were  changed  by  the  action  of  the  sunlight  to  a  purple  color. 
By  the  second  experiment  the  gradually-increasing  effect  of  sunlight 
on  glnaa  may  be  sliown  by  exposing  to  the  solar  rays  a  piece  of  easily- 
changed  glass.  Take  a  piece  about  twenty  inches  long  by  four  wide,^ 
and  at  each  end  cover  a  strip  about  four  by  two  inches  with  black 
paint.  At  the  end  of  one  month,  two  moiths,  and  at  biennial  periods 
thereafter,  paint  an  additional  similar  strip  in  black,  until  the  entire 
piece  is  painted.  Then,  upon  removing  the  paint,  there  will  appear 
single  piece  of  glass  presenting  the  original  color,  and  all  the  grad 
tions  of  color  and  hue  preseuted  by  exposure  frora  one  to  thirty-s' 
months. 

In  1825  Far.iday  thought  that  only  glass  containing  oxide  of  m' 
ganesG  was  subject  to  this  change  of  color.  In  1867  M.  Pelonze  di 
not  "  believe  that  there  exists  in  commerce  a  single  species  of  glass 
that  does  not  change  its  shade  in  the  sunlight."  The  results  of  Mr, 
Gaflield's  experiments  have  led  him  to  "  atSrm  that  a  longer  or  shorter 
exposure  to  the  direct  action  of  the  sun's  rays  will  probably  change  in 
some  degree  the  color  of  all  or  nearly  all  kinds  of  window-glass,"  and 
that  the  phenomenon  is  not  limited  to  gla.ss  containing  oxide  of  man- 
ganese. It  should  bo  observed  that  Mr.  GafBeld's  statement  is  limited 
to  the  ordinary  window-glass,  although  embracing  many  differen" 
kinds  of  that  class. 

Specimens  of  Hint  and  of  colored  glass  have  also  been  subjected  t 
the  test,  but,  with  one  or  two  exceptions,  without  exhibituig  a  change 
of  color.  Au  experiment,  continued  for  five  years,  with  red,  yellow, 
green,  blue,  and  purple  pot-metal,  i.  e.,  glass  colored  in  the  pot,  pro- 
duced no  change  in  any  case  except  the  purple.  Still,  this  docs  not 
prove  that  changes  may  not  be  effected  by  longer  exposure.  Subse- 
quently, Mr.  GalHeld  experimented  with  pot-metals,  not  of  the  primary 
colors,  but  of  the  intermediate  onfs,  which  most  nearly  approacli  those 
produced  In  colorless  glass  by  sunlight  exposure.  In  every  speclineil 
of  the  brownish,  yellowish,  and  rose  or  purple  colors  thua  exposed,  a 
change  in  color  or  shade  was  produced  in  a  short  lime,  A  change 
was  also  observed  in  the  colorless  body  of  some  of  the  specimens  o" 
fiaslied  and  stained  glass. 

As  pot-metal  colors  of  this  class  were  used  in  the  early-painted 
windows,  it  is  perllncnlly  asked  whether  these  experiments  may  not 
throw  some  light  upon  the  many  interesting  questions  relating  to  the 
alleged  superiority  of  the  old  cathedral-glass. 
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"The  fact  of  coloration,"  says  Mr.  Guffield,  "or  change  of  color  or 
e  by  Bunlight  being  estnblialjed,  must  we  iint  Iransfer  Bomc  of  our 
for  the  old  artists  in  glass  to  (lie  wonderful  pencil  of  llie  briglit- 
'<iary  of  llie  heavens,  wliieh,  during  the  oenlurieB,  hus  noiee- 
t  nnccasmgly  been  ut  work,  deepening  and  mellowing  the 
colors  of  all  the  windows  of  the  venerable  cathedrals  of  the  world? 
We  do  tiol  see  to-day  the  glass  as  it  was  when  it  came  from  the  ar- 
tist's studio  or  the  glass-factory.  The  dust  of  ages  has  accumulated 
npoo  its  surface,  the  corroding  tooth  of  Time  has  eaten  into  it ;  but 
how  often  has  the  wonderful  alchemy  of  the  sunlight  done  more  in 
penetrating  beneath  the  aurfaop,  and  changing  the  shade  or  color  of 
the  entire  body  of  the  glass  I " 

The  canse  of  the  iuteresting  phenomena  above  stated  has  not  yet 
hiea  explained,  although  not  a  few  theories  have  been  advanced  to' 
ucotint  for  it.    The  change  in  color  has  been  variously  attributed  to 
the  prceeuce  of  oxide  of  iron,  to  arsenic,  to  sulphur,  and  to  oxide  of 
manganese,  in  the  constituent  materials  of  the  glass,    Bnt  the  true 
totulion  remains  yet  to  he  given.    That  the  effect  is  not  due  to  heat, 
but  solely  to  the  actinic  rays  of  the  Eun,  is  shown  by  the  fact  that  no 
change  of  color  is  produced  in  the  glass  when  exposed  to  heat ;  while, 
OS  the  contrary,  after  the  discoloration  has  been  produced  by  solar 
tight,  the  colors  thus  acquired  disappear  under  the  action  of  heat,  and 
tt|  glaas  assumes  its  normal  color.    This  process  may  be  repeated 
Hlfinitely,  the  change  of  color  being  produced  by  solar  light,  and 
TO  original  color  restored  by  heat.    It  ban  also  been  shown  that  the 
tSvi  it  not  produced  by  air  or  moisture. 

Prominent  among  other  interesting  facts  shown  by  these  experi- 
IMIU  i»  the  varying  effect  of  sunlight  during  each  season,  and  each 
nxnitk  of  llie  year.  The  comparative  actinic  power  of  the  rays  during 
neh  month  ia  shown,  at  the  end  of  the  year,  by  the  comparative  depth 
of  yellow  or  purple  color  produced,  The  actinic  effect  increoaes  from 
Janiury  lu  July,  and  decreases  after  the  latter  month;  the  greatest 
rftcl  ii  i)bscrvcd  in  the  summer,  and  the  least  in  winter ;  in  the  spring 
ud  luiuinn  it  is  about  equal,  being  midway  between  that  of  winter 
ni  tommcr. 

The  cxriiparative  power  of  different  kinds  of  glass  to  transmit  the 
ic  njs  was  alvii  lusted.  Of  the  colored  glaSFcs  it  was  found  that 
tratitmllted  the  most,  purple  leas,  and  red  and  orange  the  least ; 
rtich  «bow8  the  propriety  of  the  prererence  given  by  photographers 
l«Wii»  glasA  jbr  skylights,  because  it  transmits  the  blue  rays,  which 
♦int  most  active  power.  Mr,  Gaffield's  observations  have  not 
Wn  coniiued  to  the  glasses  exposed  on  his  own  rooT  and  window-sills  ; 
tal  hp  ha«  been  eamesl  in  collecting,  from  varions  sources,  specimens 
-glA«s  that  have  been  exposed  for  greatly- varying  periods, 
ing  the  portion  of  the  pane  exposed  and  that  protected  by 
tuh  Bod  putty,  a  ooniparisou  is  afforded  between  the  original  and 
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desoribing  "  ihe  dome  of  thought,  the  temple  of  the  souL"    In  the 
gorilla,  the  same  lines,  being  inclined  to  each  other,  are  united  by  abotd^ 
a  quarter  of  a  circle,  nearly  circumacribing  the  cranial  and  mental  o^H 
piicity  of  that  venerable  progenitor  of  ours.    In  the  goat,  the  same 
linea,  being  Btill  more  inclined,  are  united  by  about  an  eighth  of  a  cij 
cle,  giving  verge  and  room  enough  for  hia  caprices.    And  bo  on  to  i 
least  part  of  a  circle,  representing  the  least  cerebral  and  mentul 
paciiy. 

The  rale  of  comparison  here  indicated  will  apply  perfectly  to  eaa 
one  of  the  ten  profiles  illustraling  the  scale  of  development  in  tl| 
principal  figure  of  the  article  in  question ;  but  that  artificial  angle  i 
the  frontal  line  of  the  face  to  the  dorsal  line  of  the  body  will  not 
apply  at  all  to  intelligent  human  beings,  except  in  the  ease  of  the  Flat- 
heads,  whose  peculiar  conformation  has  been  produced  by  a  too  rigid 
application  of  it  in  their  plastic  infancy.    In  man  as  Nature  made  him, 
the  front  tine  of  the  facial  angle  can  form  an  angular  rL-lation  to  the  aicis 
of  the  body  l/irough  the  bajie-limi  of  the  facial  angle,  and  in  no  other 
way.     At  the  top  of  the  head  tlie  front  and  dorsal  lines  can  onl] 
roeet  in  a  curve,  and  there  they  form  what  may  more  properly 
called  the  cranial  arch  than  the  facial  angle.    The  facial  angle  of  Cam^ 
peris  truly  an  angle  and  truly  facial,  but  the  proposed  substitute  fo^ 
it  is  neither.    Nature  really  does  form  angles  of  varying  acutene 
and  obtuseness  to  the  base-line  of  the  face  at  its  two  extremities 
very  acute  angles  between  it  and  the  front  line  of  the  face  at  its  an- 
terior extremity,  and  very  obtuse  angles  between  it  and  the  liue  of 
the  spinal  column  at  its  posterior  extremity,  in  the  lower  vertebrates, 
and  almost  right  angles  at  the  same  poinlB  in  human  beings.  Tbose 
formed  by  the  front  and  base  linea  of  the  face  conalilute  the  facial 
angle  of  the  ujiper  part  of  the  face,  and  indicate  the  degrees  of  intel- 
lectual and  artistic  development:  those  formed  by  the  base-lino  of 
the  face  and  tlie  axial  line  of  the  neck  constitute  the  facial  angle  of  ttM| 
lower  part  of  the  face,  and  indicate  the  degrees  of  atfcclional  and  pifl 
sionat  development.  ■ 

To  do  full  justice  to  the  article  we  have  stopped  to  consider,  «| 
must  not  slight  the  assertion  on  which  the  author  bases  his  objectioH 
to  Camper's  facial  angle  and  his  preference  for  his  own,  namely,  tbd 
"the  bane  of  the  skull  does  not  keep  in  harmony"  with  the  front  ofl 
the  face  in  the  changes  that  occur  through  the  stages  of  vertebr^H 
evolution,  but  that  it  "  varies  irregularly,"  while  the  "axis  of  td 
body"  docs  not.  A  little  examination  will  show  this  to  be  a  grol 
mistake.  While  the  lines  representing  the  front  face  and  dorafl 
surfaces  are  "effecting  a  grand  variation  of  180",  or  iht  half  otM 
circle " — beginning  with  the  lowest  vertebrate,  in  which  those  lina 
are  "in  direct  line"  with  each  other,  and  ending  wilh  the  higbea 
vertebrote,  in  which  they  are  parallel  with  each  other — the  lilH 
representing  the  base  of  the  face,  extending  along  the  floor  of  tlfl 
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noflril  lo  th*  occipital  condyle,  remoins  stationary,  Wlillu  the  npper 
jaw  in:tiitl.iiiia  its  fixed  [losition,  tbe  lower  jnvt  plitys  upon  it ;  ami  so, 
flliili-  tilt'  biise-lino  of  Ihu  face  in  the  iippfr  jaw  remains  steadfast,  the 
based  and  deiionJi-nt  upon  it — the  front  facial  line  above,  and  llio 
»ml  lino  below — are  each  effecting  variations  of  90"  in  relation  to  it, 
Ihn  <iQe  in  relation  to  ita  anterior  extremity  and  npper  surface,  and 
Ae  other  in  relation  to  its  posterior  extremity  and  under  surface,  pass- 
ing on  the  way  ihrougli  the  angles  represented  in  a  h.  Fig,  I,  and 
m&ag  aa  represented  iu  a  b,  Fig.  2 — ^the  two  variations  togelbor  con- 
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Miiutinf  the  variAtioo  of  180°,  or  the  half-orbit  before  mentioned. 
Till- hftM--liiiv  of  llie  sktill,  so  fur  from  "  varying  irregularly,"  varies 
sot  it  aXi,  but  is  always  straight,  and  in  the  moat  natural  position  of 
tbbiAcl  i«  always  horizontal,  while  the  frontal  line  of  the  face  and  iho 
doTMl  Hno  of  the  body  diverge  more  and  more  from  the  horizontal, 
lolbKame  nuirv  and  more  irregnlar  in  figure.    The  position  of  the 
Wl  uiurnl  to  social  intercourse  and  to  an  onllook  npon  the  horizon, 
Mtbtgrnrnl  rule,  is  the  one  thing  in  which  not  only  all  men,  but  all 
••B^mf  Buimats,  arc  agreed,  but  they  take  infinite  liberty  to  disagree 
thingn,  for  the  sake  of  showing  the  infinite  diversity  of 
l^  .  '  .  ..iiiu'*  DpeeMSary  to  their  harmonious  interrelations  and  to  the 
flkH  iixlivitliiBlity  of  the  whole.    When  a  man's  "head  is  level," 
b  oo  a  plane  of  I'liiality.  as  a  man  and  an  animal,  not  only  with 
"  WIow-Bnn,  bnt  wiih  his  fellow-creatures,  and  in  a  position  to  har- 
-Aoiir  hit  tlifTvmioea  with  theirs.    This  horijiontal  position  of  the  base- 
i  *  nf  ihe  fan-  ronkes  it  the  standard  by  which  to  compare  the  other 
aihI  by  whirli  to  ei^tiinale  the  degrees  of  intelligence  and  affec- 
■a  M  iflilioatol  by  the  degrees  of  the  angles  they  make  with  it. 
•I'hn  we  eonfidcr  how  irregular  in  position  and  contour  the  spine  and 
fnturca  of  the  face  become  iu  the  course  of  trausition  from  the 


lowest  »ert«brale  forms  to  lUe  highest,  we  see  the  abBordity  of  uiaVing 
either  of  these  lines  the  basis  of  an  angle  in  relation  to  the  other.  Take 
the  novel  rule,  that  for  the  true  facial  aogW  "  the  relation  of  the  [front] 
face  if  not  to  the  base  of  the  skull,  but  to  the  asis  of  the  body,"  and, 
for  eiample,  apply  it  to  the  camel !  What  eort  of  work  would  we  ni 
in  deciphering  euch  a  hieroglypbical  Caciftl  angle  as  that  ?  Bal,  C' 
eideriiig  the  invariable  straightness  of  the  base  of  the  ekull,  and 
horisuuial  position  in  the  attitude  of  attention,  or  in  the  social  exer- 
cise of  the  external  and  internal  senses  and  emotions,  and  considering 
at  the  same  time  the  infinite  variety  of  forms  and  motions  given  hy 
these  faculties  to  the  features  and  muscles  of  the  face  and  to  the  spinal 
column  and  its  appendages,  we  see  the  projiriety  of  making  the  basi-liui' 
the  standard  of  comparison  for  the  two  other  lines  in  the  construction 
of  onr  &cial  angles  and  in  our  method  of  using  them.  All  things  con- 
sidered, we  may  plant  ourselves  anew  on  the  base-line  of  the  old  facial 
angle,  assured  that  it  is  what  its  name  signifies — fundamental,  the 
centre  of  support  and  dependence  between  the  transitional  and  vnri 
able  lines,  and  presenting  fixed  extremities,  constituting  axial  cent 
in  relation  to  which  the  movable  lines  are  radii, forming  with  the  b: 
line  angles  of  all  degrees  between  one  and  ninety  in  the  develupiuent' 
of  animal  life,  from  the  lowest  vertebrate  form  up  to  its  bighi'fit  and 
most  perfect  type.  No  one  can  read  Camper's  work  "  On  the  Comieo- 
lion  between  the  Science  of  Anatomy  and  tlie  Arts  of  Drawing,  Pai; 
ing,  and  Statuary,"  and  examine  its  numerous  and  scmpulously  n 
rate  illu^tlrations,  without  being  convinced  that  the  facial  angle  thi 
described  is  founded  in  Nature,  in  spite  of  all  the  criticisms  he 
Others  may  be  able  to  pass  upon  it.  If  it  be  tme,  as  Herliert  Spcn 
says,  that  science  ia  distinguished  from  common  knowledge  by  bei 
a  more  accurate  system  of  measurements  of  ordinary  pheuome 
guided  by  more  accurately  understood  and  applied  principles  of  g 
cralisntion,  Camper's  facial  angle  m;iy  be  regarded  as  the  first  step 
a  strictly  scientific  mind  in  the  erection  of  a  positive  science  of  C 
parative  Phyaico-Psychology;  and  we  have  only  to  learn  its  true^ 
nificaiice  better  tlinn  the  master,  by  fi'llowing  the  same  induction 
generals  in  regard  to  each  particular  line  of  it  that  he  followed 
regard  to  tlie  wliolf,  in  order  to  complete  the  magnificent  superstrui 
ure  for  which  he  laid  so  solid  a  foundation. 


lent" 


Br  nEJTBY  MAUD8LEY,  M.D. 


LOOKING  back  at  ihe  strange  and  erroneouB  notions  which  were 
formerly  entertained  of  the  iiatiiro  and  csusee  of  insanity,  and 
eoDsidcring  what  little  obBorvation  was  made  of  its  manifold  varieties, 
we  cxnoot  wonder  that  its  jiirisprudeDCD  was  in  a  very  defective  state, 
At  firrt  two  kinds  of  insanity  only  seom  to  have  been  recognized  by 
English  law — idiocy  and  lunac<j:  the  idiot  who,  from  his  nativity,  by 
•  perpetual  tofirmity  is  non  eompos,  and  the  lunatic,  who  hath  some- 
timea  lua  anderstanding,  and  somctimeH  nut,  aliquando  gaudet  Ittcidla 
wUnoOi*t  and  therefore  is  non  compos  mentU,  so  long  as  he  hath  not 
nadont«nding.    But  as  titno  wont  on  a  partial  insanity  was  recognized 
ndUtinct  from  total  iuuaDity,  although  thin  partial  insanity  was  de- 
clared iiot  to  abaolvo  a  person  from  responsibility  for  his  criminal  acts, 
"■^ww        says  Lord  Hale,  "a  partial  insanity,  and  a  total  insanity, 
Hie  fbnner  is  either  in  respect  to  things,  quoad  hoc  vel  illud  insantre. 
Soiu  persona  that  have  a  competent  use  of  reason  in  respect  of  some 
«lij<Kta,  are  yet  under  a  particular  dementia  in  respect  of  some  par- 
ticular dii>coiirse«,  subjects,  or  applications ;  or  else  it  la  partial  in  re- 
tpKtof  degrees;  and  this  is  the  condition  of  very  many,  especially 
wUooholr  persons,  who  for  the  most  part  discover  their  defect  in  ex- 
T*  fears  and  griefs,  and  yet  arc  not  wholly  destitute  of  tho  use  of 
'.u'f  and  this  partial  insanity  neems  not  to  excuse  them  in  the  com- 
■UUiagof  any  oSense  for  its  matter  capital ;  for,  doubtless,  most  persons 
Am  aPB  felons  of  themselves  and  others  are  under  a  degree  of  partial 
— lUit  when  they  commit  these  ofienses.    It  is  very  difficult  to  define 
Ibt inrisiblo liue that  divides  perfect  and  partial  insanity;  but  it  mnst 
Mtapan  cireumittanceB  duly  to  be  weighed  by  judge  and  jury,  lest, 
w  die  one  sidt*,  th<ire  be  a  kind  of  inhumanity  toward  the  defects  of 
baau  nature ;  or,  on  the  other  side,  too  great  an  indulgence  given  to 
pWorimrs."    The  invisible  line  which  it  was  so  difficult  to  define  was 
M,  Ut  it  be  noted,  between  sanity  and  insanity,  but  between  perfect 
^■il  jiartial  insanity.    It  was  thought  no  inhumanity  toward  the  de- 
WiHi  of  human  nature  to  punish  as  a  fully  responsible  agent  a  person 
r  rto  wat  fuSWring  from  partial  insanity,  whatever  infiuence  the  dieease 
I  Bight  have  ha<I  upon  his  unlawful  act. 

I  Th*  principle  tliUB  laid  down  by  Lord  Hale  was  snbaeqnently  acted 
^00  ia  Eoglisb  coiula.  Thus,  in  the  trial  of  Arnold,  an  undoubted 
lBBatic,for  ahootyig  at  Lord  Onslow,  in  1723,  Mr.  Justice  Tracy  said: 
'ItbiMl  crery  kind  of  frantic  humor,  or  something  nnaccountable 
kaiMii'a  motion*,  that  points  him  out  to  be  such  a  madman  as  is  ex- 

'  FnM  adnMn  ■IipM*  of  "  R<»p«iinbil1tT  in  Ucnml  Dlufnso."  ^o.  9  of  lUe  "  lalrrua- 
MIU«DiMa8«tlM.~ 
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enpced  fron  jiMiiliwnii:  it  magi,  be  %  man  tint  is  tolully  i\ej>n\ 
of  kis  aademanding  ud  memcrj,  and  doth  not  know  nliat  lie  is 
Bg,  no  more  than  sn  ia&Bt,  than  »  brat«  or  k  wild  beast ;  such  a 
I  u  aertx  the  object  of  y— "   la  litis  reepert  s  wide  dis- 
DD  wu  nuintuned  bit  vim  cnril  and  criminal  cases ;  for  while 
the  Uw  would  not  sUuw  riemptioo  fron  pnusliawst  for  criminal  acts 
onlcua  ibe  reason  was  estirvlf  g"^^    iaTaBdat«d  a  person's  civil  acts, 
and  deprived  him  of  the  maaagcneiit  of  himself  ftnd  his  affairs,  vhna 
inunity  was  oaly  partial,  aud  when  the  act  voided  had  uo  disi^crT- 
Imble  relation  to  iL    A  man's  intellect  nught  not  be  BalGcieDt  to 
enable  him  to  conduct  his  albirs,  and  to  dbpoM  of  his  property, 
•  though  i|aite  sufficient  to  make  him  re^Mmsible  for  a  rriminnl  act:  it 
'it&M  right  to  haug  fur  mnrder  one  who  was  not  thoagfat  fit  to  take  care 
of  hiiniieif  and  hi!  aSaira. 

h  was  at,  the  trial  of  HadGeld,  in  IMO,  fin-  shooting  at  the  king 
It)  Drnry  Littie  Ttieatre,  that  Lord  Hale's  doctrine  wa$  first  discri'dited, 
nriil  II  nti'p  forward  made  for  the  tim^  The  attorney -gen  oral,  nrbo 
|]riii»'eiit<'il,  liiiil  appealed  to  this  doctriae,  and  told  the  jury,  in  accord- 
Ence  with  it,  that,  to  exempt  a  person  bvta  pnui^hmeot  ou  the  ground 
of  inHiiiiity,  there  inn§t  be  a  total  depriration  of  memory  and  nnia- 
■liiiiilliiU.  Mr.  Entkinc,  who  was  conitsd  for  the  defense,  argued  fo^^ 
elbly  ill  ri']ily,  that  if  Huch  worde  were  taken  in  their  literal  sense,"l 
•uHi  miiiini'tiN  ever  existed  in  the  worid  tbat  in  all  the  cases 
bad  filled  Went  minster  Hall  with  complicated  considerations, 
Itmani'  |«-n><)tiii  hud  not  only  had  the  most  perfect  knowledge  and 
iL-i'tiim  n(  all  the  relations  they  stood  in  toward  othct«,  and  of  ! 
acts  and  eircnnistnnccs  of  their  lives,  but  had  in  general  been  remHrk- 
alile  lor  iiibth'ty  and  aculenesa;  and  that  delusion,  of  which  the  (Tin 
nal  net  in  qucHlion  was  the  immediate  unqualified  ofiiipring,  waa 
kind  of  inisunity  which  should  rightly  exempt  from  punishment. 
Iniion,  therefore,  where  there  is  no  frenxy  or  raving  madness,  u  I 
true  character  of  insanity."  There  was  no  doubt  that  Hadfield  1 
right  from  wroiJir,  and  thai  he  was  eonscions  of  tbe  nature  of  the  i 
before  be  committal  it;  he  manifested  design  in  planning  and  cunu 
in  executing  it;  he  expected  also  that  it  would  subject  him  to  pun 
tneat,  for  this  waa  hts  motive  in  committing  it ;  still  it  was  plain 
ererybodr  tbat  he  wsa  nuid,  and  that  the  act  was  the  product  of  ' 
Mdacca.  The  mnU  VM  that  be  was  ac<]aitte<l,the  acquittal  not  111 
ing  taken  place  in  cooaequcucv  of  a  jadici^il  adoption  of  delusion  ! 
fitiK  <if  the  old  criterion  of  iraponnbititT,  as  it  has  sometimes 
wi.  bat  bsTing  been  lUbor  » triumph  of  Er&kine's  eloquence,  an 
MBMa»«Me  over  Icfral  do^nsk 

la  Ibe  aett  mnarkabW  ca»e.  that  of  BeUingham,  who  was  tried  j 
'  of  Mr.  ^nteev  IVrceval,  in  1813,  a  conviction  took  pli 
was  rxvcwtc^  allbo«g>  it  was  perfectly  cK-ar  thai  j 
rlheirfnTinf  i— — tJalMioaa;  the  attoniey-geneE 


vho  prosecitteil,  dcclitring,  and  Cbicf-Jiuttico  Mansfield,  vho  tried  the 
case,  oODcarriag,  "  upon  tlie  authority  of  the  first  sngea  in  the  country, 
■ad  Dpon  the  authority  of  the  catablifihed  law  in  all  times,  which  hue 
nerrr  lieeo  qnestiontid,  that  although  a  muu  might  be  incapable  of  con- 
dacting  his  own  aShirs,  he  may  still  be  answemble  for  his  criminal  acta, 
if  h«  possess  a  mind  capable  of  digtinguishing  right  from  wrong." 
Not«  here,  then,  that  a  modification  had  now  been  made  in  the  tcet  of 
responsibility ;  in  place  of  its  being  required  that  the  Huflercr,  in  order 
to  be  exempt  from  putiiBhraent,  ehouUl  be  totally  deprived  of  uoder- 
■landing  and  memory,  and  know  not  what  he  was  doing,  no  more  than 
a  bnite  or  a  wild  beast — in  place,  that  ie,  of  what  migiit  be  called  the 
"  wtld-bcast"  form  of  the  kuowlcdge-teat,  the  power  of  diBtinguishing 
right  from  wrong  was  inaietcd  on  as  the  test  of  responsibiJity.  The 
hw  had  changed  considerably  without  ever  acknowledging  that  it  had 
cttuged.    Let  it  be  observed,  however,  that  it  waa  the  power  of  dis- 
thigiBshing  right  from  wrong,  not  iu  relation  to  the  particular  act,  but 
geocmlly,  which  was  made  the  criterion  of  responsibility  in  this  case ; 
tot  Lord  Mansfield,  speaking  of  the  kind  of  insanity  in  which  the 
patient  has  the  delusion  of  being  injured,  and  rcvengCB  himself  by 
Moe  hostile  set,  said  that,  "if  such  a  person  were  capable,  in  other 
n^tfU,  of  distinguishing  right  from  wrong,  there  was  no  excuse  for 
uy  act  of  atrocity  which  he  might  commit  under  this  description  of 
fenogt-ment.    It  must  be  proved  beyond  all  doubt  that,  at  the  time 
Uconmitted  the  atrocious  act,  he  did  not  consider  that  murder  was 
tarimi-  against  the  laws  of  God  and  Nature.'" 

Tliuj  far  it  is  evident  that  principle  was  changing  and  practice  was 
racm-tin.     After  the  old  "  wild-bea'St "  form  of  the  knowledge-test 
l^iietly  abandoned,  when  the  enunciation  of  it  cuused  too 
-iKick  to  the  moral  sense  of  mankind,  we  find  two  theories 
tctcd  upon  iu  practice:  in  the  case  of  Hadfield  the  existence  of  delu- 
>«i  iiutigniing  the  criminal  act  was  the  reason  of  bis  ai'qiiittal;  in 

'Dr.  tiMf  Ihaa  commvnu  upon  this  doolrine;  "That  tho  hurmo  rninJ  ia  not  entirely 
'kptind  of  llili  power  ot  nioral  diaccmmcnt,  but  on  many  siihjecta  In  perrcclly  ratioiinl 
■1  Aiph;*  the  cirrciie  of  a  Miiittd  and  well-bulnacui!  mind,  is  one  of  those  (acu  now 
■  nO  MdbUthed,  thai  to  quettion  it  would  oaly  dlitplnj  th«  heigbt  of  ignorunvc  aud 
IMMptMO.    Ttic  Bnt  rnuU,  therefor*^,  to  whk-h  tbu  doctrine  leads  Id,  Uiat  no  niui  cui 
MmbAiOj  pUad  InsanUjr  ia  icfenee  of  criuio-.  because  it  can  be  suid  of  do  fine  who 
fca»»  OMaalMt  fof  such  a  defcnie,  that  h';  waa  iiunblc  in  anj  o»se  lo  distlnji^iish 
frua  wmo^  t  ,  .         purest  miad^  cannot  eiprc^^s  grcAEcr  horror  and  loulhing  of 
Mm  nlnda  llian  ru admen  ofl?n  do.  and  frooi  preciiiely  the  same  cauiK^.    Tbolr  ib- 
■M  laxijitiuiw  of  erlmi',  nvt  being  perverted  bf  the  luQuunve  of  dlseuai-,  present  its 
Uhna  MilBm  aa  ihaj  ever  were  in  the  healtliii-st  Dondi^ou;  and  tliu  dianpprobatioa 
ttif  M|aw«  al  tho  (ight  aruci  rrani  niiiccre  and  hunvst  coaTi<:tiuD9.    The  parlietiiiir 
■Waal  wt,  iMMreircr,  becomes  divurvcl  in  their  minds  from  its  relations  to  crinic  in  (be 
nA,  tietag  i^gardeil  oijy  in  cnnncclioD  nith  some  favorile  iibJiM't  which  i(  may 
I*  •Walk,  and  whloh  they  »ee  n<]  rwi«oii  to  rofrjin  from  pursuing,  ii  ritwL-d,  in  Hurt, 
M  if  •  hl(1ll}  Uwlabk  and  maritarioiiB  nalure.    Herein,  then,  codsIbU  Ihi'lr  insaaitj — 
M  b  ffdaniaf  rtct  to  *irtu«,  la  appliiudiog  crime  and  deriding  Justice,  but  in  Iteing 
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Bellinglmm's  case,  an  aliaetice  of  knowledge  of  right  and  wroug  gen- 
erally, not  in  respect  of  the  particular  net,  was  deemed  necessary  lo 
eiempt  the  individual  from  pnuishraent;  the  latter  theory  being  en- 
tirely inconsistent  with  the  former,  and  neitlier  of  them  being  consist- 
ently acted  upon  in  subsequent  trials.  Most  often  a  knowledge  i 
light  and  wrong,  without  reference  to  the  particular  act,  wsb  pla 
declared  by  the  judge  to  be  the  simple  and  sufficient  criterion  of 
Bponsibility,  and  the  jury  was  instructed  accordingly;  but  this  cnk 
Hon  was  sometimes  modi6cd  by  the  qualifications  which  judges  inl 
duced  to  meet  their  individual  views,  or  lo  prevent  the  conviction 
person  who  was  plainly  insane  and  irresponsible.  There  was  no  sett 
principle,  no  actual  uniformity  of  practice,  no  certainty  of  result. 

In  this  uncertain  way  matters  went  on  until  a  great  Bensation 
made  by  the  murder,  in  1S43,  of  Mr.  Drummond  by  MeNangbten, 
who  shot  him  under  ibe  influeoco  of  a  delusiou  that  he  was  one  of  > 
Tiumber  of  persons  whom  he  believed  to  be  following  him  everywhere, 
blafling  his  character  and  making  his  life  wretched,  McNanghteD 
had  transacted  business  a  short  time  before  the  deed,  and  had  show 
no  obvious  symptoms  of  insanity  in  his  ordinary  discourse  and 
duct.  lie  was,  however,  acquitted  on  the  ground  of  insanity.  Th 
upon  ibe  House  of  Lords,  participating  in  the  public  alarm  and  in 
nation  which  wore  occasioned  by  the  acquittal,  propounded  to 
judges  certain  questions  with  regard  to  the  law  on  the  subject  of 
sanity  when  it  was  alleged  as  a  defense  in  criminal  actions ;  the 
ject  beini5  to  obtain  from  them  an  aulhoritative  expositiou  of  the 
for  the  future  guidance  of  courts.  The  answers  of  the  judges  to 
questions  thus  put  to  them  constitute  the  law  of  England  as  it 
been  applied  since  to  the  defense  of  insanity  in  criminal  trials. 

It  is  not  necessary  to  quote  the  questions  and  answers  at  len 
the  latter  are  somewhat  confused,  and  the  substance  of  them  may 
correctly  given  in  fewer  words.    "  To  establish  a  defense  on  the  gro"" 
of  insanily,  it  miist  be  clearly  proved  that  at  the  time  of  committing 
set  the  j)arty  accused  was  laboring  under  such  a  defect  of  reason  £. 
disease  of  the  mind  as  not  to  know  the  nature  and  quality  of  the 
he  was  doing,  or,  if  he  did  know  it,  that  he  did  not  know  he  was  dot 
what  was  wrong."    It  will  not  escape  attention  that  the  question 
riglit  and  wrong  in  the  abstract  was  here  abandoned,  being  alio 
quietly  to  go  the  way  of  the  wild-beast  form  of  the  knowledge-t« 
the  question  of  right  and  wrong  was  to  be  put  in  reference  to  the 

unable  to  [|t°rern  the  easoDtliil  idcDtitj  of  nature  betvricn  ■  parlioulir  otirae  tcoA 
olhcr  crimoti,  whcrebj  thcr  nro  led  lo  tpprare  what,  Id  general  terms,  the;  bave  tli 
voudeinnoit.  U  ie  u  fni^t,  not  CAtoiilaied  to  increase  our  Tnilh  in  tho  'march  of  inlel" 
thai  Iho  Tcry  trait  pcculinrlj  ehnraclerialic  <if  infttoilj  has  been  sei/cd  uf>on  u  a 
i-lutire  pro[>r  of  Eoailj  in  doubtrul  cns(« ;  i>nd  thus  the  inBrmit;  that  enlillta  oae  l« 
Icclinn.  is  lorlured  into  o  good  and  suflicionl  reason  for  completing  hU  ruin." — ("  A  T 
tisf  on  the  Me<iical  JuriBprudence  of  Insanltj,"  filth  edition,  pp.  2S-!B.) 
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'  .•liar  net  with  which  the  acoiisinj  wa§  charged.    Moreover,  it  waa  to. 

put  in  refereuce  to  the  purtiL-uliir  act  at  the  time  of  commilthit/  it,  , 
DkI  he  At  the  time  know  the  nature  aod  quality  of  the  act  he  was 
I'linf;?  These  two  poiats  have  been  overlooked  Bomelimes  by  hoetile 
'  fio  have  eoDdemiied  the  riile  enunciated,  as  though  it  rcfcircd 
i  ledge  of  right  aud  wrong  generally.  One  may  ohject  to 
:  tiir  rule  u  a  bad  one,  and  because  it  is  calculated  to  mislead  a  jury, 
Tho  are  very  likely  to  be  misled  by  the  exislence  of  a  general  kuowl- 
*dga  of  right  aod  wrong  in  the  oocuHed  person  to  judge  wrongly 
conotrrniDg  his  knowledge  of  the  particular  act  at  tbe  time,  but  it 
anst  be  allowed  at  the  same  time  that  it  will,  if  strictly  applied,  cover 
i  i'l  ezcnse  many  acta  of  insane  violence.  Of  few  insane  persons  wlio 
do  violtooe  CAD  it  he  truly  said  that  they  have  a  full  knowledge  of  the 
naSara  and  <)iialily  of  thfir  acts  at  the  time  they  are  doing  tbem.  Can 
it  be  truly  said  of  any  person  whn  acta  under  the  influeneo  of  great 
paMion  that  he  has  such  a  knowledge  at  the  time  ? 

Tlie  nile  thus  laid  down,  diffi-ring  so  much  from  that  which  was 
■  nuDciated  and  menilessly  acted  u]jon  in  Bellingham's  sad  case,  was, 
however,  limited  in  its  applicatiou  by  a  formidable  exception.  In 
rsjily  to  the  question — "  If  a  person,  under  an  insane  delusion  as  to 
rn^  facta,  commits  an  offense  in  consequence  thereof,  is  he  thereby 
d?" — the  judges  declared  that  "oo  the  assumption  that  he 
!-  r  [larlSal  delusion  only  (whatever  that  may  mean),  and  is 
I,    ,11        r  renpects  insane,  he  must  ho  considered  in  the  same  silua- 
tiea  ta  to  responaihility  as  if  the  facts  with  respect  to  which  the  delu- 
tloacxjats  were  real.  For  example,  if,  under  the  influence  of  delusion, 
bnpposes  another  man  to  be  in  the  act  of  attempting  to  taku  bis 
Ufr,  aad  he  kills  that  man,  as  be  supposes,  in  self-defense,  he  would  be 
n|it  from  punishment.    If  his  delusion  w.is  that  the  deceased  bad 
a  aerious  injiiry  to  his  character  and  fortune,  and  he  killed 
Ifala  revenge  for  such  supposed  injury,  he  would  be  liable  to  pun- 
aluimt."    Ilertt  is  au  unhesitating  assumption  that  a  man,  having  an 
vmta  dvlwdoD,  has  the  power  to  think  and  act  in  regard  to  it  reuson- 
•%/  that,  at  th*-  time  of  the  offense,  he  ought  to  have  and  to  exer- 
<Mt^  knowledge  and  self-control  which  a  sane  man  would  hare  and 
OBciM,  w«re  thi'  facts  with  respect  to  which  tlic  delusion  exists  real; 
bv  i«,  ta  &cl,  bound  to  be  reasonable  in  his  unreason,  sane  in 
Bb Inaaatt jr.    The  judges  thus  aclnally  bar  the  application  of  the 
Htj^t'i  criterion  of  responsibility  to  a  particular  case,  by 

^pnlii.'r.  .'.  jirejndging  it;  instead  of  leaving  the  question  to  the 
Jory,  ibcy  dc^^rmlnc  it  beforehand  by  assnraiug  the  possession  of  the 
o^iailf  knowledge  by  tho  accused  person.  One  of  them,  however, 
Ur.  Jn«(ice  .Mnule,  so  far  dissented  as  to  maintain  that  tbe  general 
rnjia/'iiy  (o  know  right  from  wrong  in  the  abstract  ought  to  be 
to  tbb  ca«e  aa  to  other  cases. 
B«t  tbit  ia  not  all  the  uncertainty  which  ajipears  in  these  answers. 
TO.  r. — « 


So 
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nflu- 
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\a  another  part  of  them  it  is  said,  in  reference  to  the  same  sapposed 

y  case,  that  "  n  otwi  th  stand  in  g  the  party  accused  did  the  act  comjilained 
'  of  with  a  view,  under  the  influence  of  insane  deluBion,  of  redressing 
or  revenging  some  supposed  grievance  or  injury,  or  of  producing 
some  public  benefit,  he  is  nevertheless  punishable,  if  he  knew  at  the 
time  of  committing  such  crime  that  he  was  acting  contrary  lo  the 
law,  by  which  ia  meant  the  law  of  the  hind."  This  answer  really 
conflicts  with  a  former  answer ;  it  is  obvious  that  the  iLnowtedgc  of 
tight  and  wrong  is  diifereHl  from  the  knowledge  of  an  act  being  oon- 
trary  to  the  law  of  the  land ;  and  it  ia  certain  that  an  insane  person 
may  do  an  act  which  he  knows  to  be  contrary  to  law,  because,  by  rea- 
son of  his  insanity,  he  believes  it  lo  be  right,  because,  under  the  influ- 
ence of  insane  delusion,  he  is  a  law  unto  himself,  and  deems  it  a  d 
to  do  it,  perhaps  "  with  a  view  of  producing  some  public  benefit." 

The  uprightness  of  English  judges  has  happily  been  seldom  cs' 
in  question,  but  it  may  be  doubted  whether  the  result  of  thi 

solemn  deliberations,  as  embodied  in  their  answers  to  the  queationB 
pot  to  them  by  the  House  of  Lords,  will  commend  their  wisdom  lo 
the  approbation  of  foreign  nations  and  future  ages.  If  it  be  true,  U 
is  sometimes  said,  that  the  verdict  of  foreign  nations  is  an  anticipa- 
tion of  the  verdict  of  posterity,  there  are  already  sufficiently  strong 
indications  that  their  conclusions  will  be  no  honor  to  them  in  ltme> 
to  come.  That  they  are  unanimously  condemned  by  all  physician* 
who  have  a  practical  knowledge  of  the  insane,  may  not  affect  the  c-~ 
fidence  of  those  who  accept  them,  seeing  that  judges  and  physic' 
take  such  different  stand-points  ;  but  when  the  judges  of  other  o* 
tries  condemn  them  with  equal  earnestneHS,  it  is  impossible  for 
moHt  confident  to  help  feeling  some  hesitation.  In  the  case  of 
v.  Jone*,  tried  in  the  courl  of  New  Hampshire,  America,  Judge 
after  passing  in  review  the  answers  of  the  English  judges,  thus  a 
of  the  doctrine  embodied  in  them : 

"The  doctrine  thus  proinuIgst«d  aalaw  baa  found  its  vajinto  the  text- 
and  hus  doutitlees  been  targotv  received  as  the  enunciation  of  a  soimd  I 
principle  since  that  Anj.    Yet  it  is  protiublu  that  no  ingeiiiouE  student  of 
\hvi  ever  read  it  for  tlie  firgt  time  without  beiug  sliocbed  \<j  its  exquisite  in 
uianity.    It  practically  holds  a  man,  confeBsed  to  be  insBue,  acconntable  for 
eierciso  of  tbe  same  reuson,  Judgment,  and  controlling  mental  power,  that 
renuirod  in  perfect  mental  lionlth.    It  is,  in  effect,  saying  to  the  jury,  the 
oner  was  mod  whi>n  ho  committed  the  act,  but  he  did  not  use  snlTioient  re" 
his  modncsE.    He  Ifilled  a  iiian  because,  under  an  insaae  delusion,  he  fal 
bulievoil  the  innn  had  done  him  »  great  wrong,  which  was  giving  rein  to  a 
live  of  revenge,  and  the  act  is  murder.    If  be  hnd  billed  a  man  only  booa 
nnder  so  insane  delusion,  be  fidaely  believed  the  man  would  kill  him  if  be 
not  do  BO,  that  would  have  been  giving  the  rein  to  an  inBtinct  of  seif-prese 
lion,  and  would  not  be  crime.    It  is  true  in  words  the  judges  attempt  to  gu 
against  a  oonscquenco  m  shocking  as  tbnt  a  man  may  be  punished  for  an 
which  is  pnroly  the  offspring  and  product  of  insanity,  by  introducing  the  q 
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ij\Bg  pbiMe,  'and  is  not  in  other  respects  iDuaDe.'  That  ia,  Lf  inBanity  pro- 
dacM  lh«  false  bvliof,  wbicb  is  tlie  prime  cause  of  the  aot,  bnt  goea  do  further, 
lb«B  the  aoeoaed  u  to  be  judged  ocuoniuig  tu  the  character  of  motives  which 
■I*  [ireeiui)«d  to  apring  up  tiot  of  that  port  of  the  mlDt!  which  baa  nut  beea 
na^ed  or  affieoUd  bf  the  delnsioa  or  the  disease.  Tliis  in  vorj  retined.  It 
Mji  that  mental  disease  sometimes  takes  a  shape  to  uieot  the  prorisioas  of 
tbi*  inganluat  formala ;  or.  If  no  tiacli  case  hua  over  yet  existed,  it  is  doabtlesB 
vlthln  tha  scope  of  Omaipotent  power  hereafter  lo  strike  with  disenee  some 
bsntaii  ndnd  in  such  peculiar  manner  that  the  conditiODs  will  he  fulBllcd ;  ood, 
Vb«a  thftt  U  done,  when  it  is  certainly  known  that  such  a  case  has  arieoa,  the 
nil«  ouj  be  applied  without  paoishing  a  man  for  disease.  That  ia,  when  we 
CU  Mrtainly  know  that  atthoogh  the  false  belief  on  wbicli  tbo  |>ri8oner  acted 
^n»  tlie  prodoct  of  mental  diaeaae,  atitl  that  the  mind  was  in  no  other  way  im- 
palrsd  or  sffcet^  and  that  the  motusa  to  tlie  net  did  certainly  take  ita  rise  in 
■MM  gtortion  of  the  mind  tliat  wna  yet  in  perfect  health,  the  rule  may  he  ap- 
plied without  any  apparent  wroni;.  But  it  i»  a  rule  which  can  safely  be  applied 
ia  practice  that  we  are  seeking;  and  to  sny  that  an  act  which  ^rows  wholly  out 
of  an  buana  belief  that  anme  great  wrong  has  been  inSlcted,  is  at  the  same 
tiiaa  prodnceid  by  a  spirit  of  revenge  «[)ring!n(."  from  some  portion  or  comer  of 
th#  mind  that  ha*  not  been  reached  by  the  disenao,  is  laying  down  a  putiiologi- 
«1  and  payebologtcal  (act  whiob  no  human  intelligence  can  ever  know  to  be 
in*,  and  which,  if  it  wer«  trne,  would  not  be  l-m,  but  pure  matter  of  fact.  No 
Mch  iliatinutioD  ever  can  or  ever  will  be  drawn  into  practice-,  and  the  absurd- 
tlf  M  well  as  the  inhamauity  of  the  rule  seems  to  me  Eufflclenlly  apparent  witb- 
Ht  (onher  comment.  ...  It  is  a  ijnestiun  of  fact  whether  any  universal  test 
uitto,  and  it  is  also  a  qnestioD  of  fact  what  that  test  is,  if  any  there  he.'"' 

PSoce  the  answers  of  the  judges  were  made  to  the  House  of  Lords, 
Ibf  law  AS  rel.tting  to  iusaniTy  in  a  criminnl  trial  has  been  laid  down 
fa  tonformity  with  their  conclusions :  if  the  accused  person  at  the  time 
—  Bommittin^  the  oSi?Dse  knew  right  from  wrong,  nnd  that  he  was 
4pln^  wrong,  he  mngt  be  brought  in  guilty,  whether  insane  or  not. 
If  lamic,  he  is  not  necesBarily  exempted  from  the  puuisbmcnt  of  his 
nime;  the  question  is,  whether  he  was  at  the  time  capable  of  com- 
tniltiag  a  crime;  and  that  must  be  determined  by  evidence  of  the  ab- 
•«nc«,  nut  of  insanity,  but  of  a  knowledge  of  right  and  wrong.  Was 
Ul  iaMaity  of  «uch  a  kind  as  to  rendct'  him  irreeponsihle  by  OeHtrny- 
knowledge  of  right  and  WTong  ?  Xevertheless,  juries  often,  and 
oocasioiially,  out  of  a  siitural  humanity  repudiat«  this  dogma  in 
lar  eucs,  and,  so  far  from  any  certainty  of  result  having  been 
bj  it«  application,  it  is  notorious  that  the  acquittal  or  con- 
'linioa  of  a  prisoner,  when  insanity  is  alleged,  is  a  matter  of  chance. 
VfTv  the  iasoc  to  he  decided  by  tossing  up  a  shilling,  instead  of  by 
AffnT*  procedure  of  a  trial  in  court,  it  could  hardly  be  more  uncer- 
'Dm  Im  insane  person  sometimes  escapes,  while  the  more  insane 
ia  Mntctlmeft  lianged ;  one  man  laboring  under  a  particular  form 
dmngement  ia  acquitted  at  one  trial,  while  another  having  an  ex- 
•imiltr  form  of  derangement  ia  convicted  at  another  trial.  No 
>  .Sbiir  T.  Jomt,  ■>.  SSa, 


one  will  be  found  to  uphold  this  state  of  things  as  sstisfactorf ,  although 
there  is  great  difference  of  opinion  as  to  the  cause  of  the  uncertainty; 
the  lawyers  asserting  that  it  is  owing  to  the  fanciful  theories  of  medi- 
cal men  who  never  fail  to  find  insanity  where  they  earnestly  look  for 
it,  the  latter  protesting  that  it  is  owing  to  the  unjust  and  absurd  cri- 
terion of  respoDsibility  which  is  sanctioned  by  the  low.  Meanwhile, 
it  is  plain  that,  under  the  present  system,  the  judge  docs  actually 
withdraw  from  the  c on iji deration  of  the  jury  some  of  tbe  ei^Gcntial 
facts,  by  laying  down  authoritatively  a  rule  of  law  which  prejudge 
them ;  the  medical  men  testify  to  facts  of  their  observation  iu  a  mat- 
ter iu  which  they  alone  have  adequate  opportunities  of  obserratioo; 
the  judge,  instead  of  submitting  these  facts  to  the  jary  for  them  to 
come  to  a  verdict  upon,  repudiates  them  by  the  authority  of  a  so-called 
rule  of  law,  which  is  not  rigbtly  law,  but  is  really  false  inference 
founded  on  insufficient  observation. 

In  America  it  would  seem  that  matters  have  been  little  better  t1 
they  are  in  this  counti-y,  tlie  practice  of  the  courts,  like  that  of 
British  courts,  having  been  diverse  and  fluctuating.  In  many  inst 
juries  have  been  instructed,  in  accordance  with  English  legal  aulb 
ties,  that,  if  the  prisoner,  at  the  lime  of  committing  the  act,  knew 
nature  and  quality  of  it,  and  that  in  doing  it  he  was  doing  wrong, 
must  be  held  responsible,  notwithstanding  that  on  some  subjects 
may  have  been  insane  ;  that,  in  order  to  exempt  a  person  &om  punii 
ment,  insanity  must  be  so  great  in  extent  or  degree  as  to  destroy 
capacity  of  distinguishing  between  right  and  wrong  in  regard  to 
particular  act.    But  in  otiier  instaDcos  the  instructions  of  the  jui 
have  been  different.    In  the  case  of  State  v.  Wter,  Grafton,  00, 18i 
Chief-Justice  Bell  charged  the  jury  thus  : 

"  The  ovidenoe  mast  satiafr  the  jnry  that  Ihe  partj  st  the  time  of  COl 
ting  the  act  in  question  wb>  iaaane,  and  that  the  disoofe  is  of  such  severitj 
the  jiLTSuii  is  incapable  of  didtinguisliing  between  riglit  anil  wrong  in  that 
ti(;ular  catie,  or  ol'  coiitruUiD);  the  sadden  impulse  of  liie  uwn  disordered 
or,  an  the  euiue  rule  haa  been  laid  down  hy  an  emiocDt  judge,  s  person,  in  ori' 
to  be  puniiiliLble  b;  law,  must  have  siifficii;nt  memorj,  intelligence,  reason,  uid 
will,  to  enable  hi[]i  to  distinguiah  between  riglit  and  wrong  m  regard  to  the  ptr- 
ticular  act  abont  to  be  done,  to  know  and  understand  that  it  will  be  wrong,  urd 
that  he  will  deserve  punishment  li;  committing  it;  to  tehich  I  add  tfi^cient  mmr 
tal  ptncer  to  control  the  rudden  imputte*  of  hit  BV:-n  ditordered  mind.  ,  .  .  I  hsn 
been  ncuuBtomed  to  regard  oh  tbe  diatinguishing  tat  of  Insanity  th»  inabiiilf 
to  control  the  actiom  of  a  mait't  mind.  .  .  .  The  power  of  tbe  control  of  lh< 
tbongbt.H  being  lost,  tbe  power  of  the  will  over  the  ucindocl  may  he  equally  loA, 
and  the  parly  under  the  iofliience  of  diaeflso  acts  not  as  a  rational  being,  hat 
nnder  tbe  blind  iuflueDue  of  evil  tliougbts  which  be  can  neither  regnlale  par 
control.  It  was,  perhaps,  not  without  reason  that  in  ancient  times  the  inssM 
were  spoken  of  as  possesiwd  of  an  e?il  spirit,  or  possefssed  with  a  defil,  so  foreip 
are  the  impulses  of  that  evil  spirit  to  all  tbe  natnral  proinpltngs  of  th«  fSM 
heart  and  mind."  * 

■  Quoted  in  lbs  Report  of  Slalf  t.  Jimei,  pp.  STS,  STT. 
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In  ihe  case  of  Steeem  v.  The  Slate  of  Indiana,  tlie  iiistrnction  to 
tlie  j«rj%  tliul,  if  they  believt-d  the  dcfemJant  knew  the  dillbrence  be- 
tw«i.'u  right  and  wrong  in  respect  to  the  net  in  qae&lkm,  if  hit  was  con- 
tdoiu  that  such  act  waa  one  which  be  ought  oot  to  do,  he  was  reBpon- 
tible — iriia  held  to  be  erroneous. 

It  would  appear,  then,  that  the  American  courts,  which,  haying 
inherited  the  common  law  of  England,  »t  first  followed  docilely  in 
Ifac  wake  of  the  English  courts,  arc  now  pxhibitiDg  a  disposition  t« 
cDuini;i])at«  themselves  from  an  authority  which  they  perceive  to  be 
fuanded  on  defective  and  erroneous  views  of  insanity,  and  a  desire  to 
bring  the  law  more  ioto  accordance  wilh  the  results  of  scientiSc  obsei^ 
vatioD.  The  decisions  of  the  court  of  New  Hampshire  in  Boardmnn 
i.WitodiiKin,  Stale  v,  Joms^  and  State  v.  Pifrf,  are  especially  worthy 
of  aiteiilioD  for  their  st-arcliing  discussion  of  the  relations  of  insanity 
to  jurispmdence,  and  for  the  decisive  abandonment  of  iho  right-and- 
wrong  test  of  rcflponsibility.  In  the  case  of  Slate  v.  Piiv,  Cbief-Jus- 
tioe  Perley  instructed  the  jury  that  they  should  return  a  verdict  of  not 
goilty  **  if  the  killing  was  the  offiiprtiig  of  mental  disease  iu  the  defcnd- 
aot;  thftt  neither  delusion  nor  knowledge  of  right  and  wrong,  nor  de- 
ugB  or  cunning  in  planning  and  executing  the  killing,  and  in  escaping 
W  avoiding  di'tectioii,  nor  abilily  to  recognize  acquaintance,  or  to 
labor  or  Ininsnct  busioeas  or  manage  affairs,  is,  as  a  matter  of  law.  a 
lot  of  mental  disease ;  but  that  all  symptoms  and  all  tests  of  mental 
Ateate  are  purely  mattL-rs  of  fact  to  be  detci  mined  by  the  jury." 

"A  ttriking  and  oouapicuoDs  want  of  euccest,"  Baiil  Judge  Doe  in  the  tame 
MM  "bac  alt«ad«d  the  eSbrts  iimtle  to  a<^aBt  the  kgnl  relatinna  of  int-'ntol  dis- 
mm.  .  .  .  U  WM  for  a  long  Lime  snppoaijd  that  men,  however  indone,  if  they 
\mi  an  set  to  ho  wmag,  could  refrain  from  doing  it.    But  whether  thiit  siis- 
fiiioa  U  corroct  or  not  is  a  pnre  qnostion  of  fact ;  in  other  words,  a  nic(li(^iil 
iQporitlon — ia  otb«r  words,  a  iiiedieul  theory.    Whether  it  originatBiI  in  t.lie 
Bidwal  or  anjr  other  profe«sioD,'  or  ia  the  general  notiouR  of  mnnklnd,  is  imma- 
■■U,  Ii  !■  B«  ffiMlical  IB  ils  nature  as  tbo  opposite  Clieorj.    The  knowledge- 
M  tl  all  ita  fornia,  and  the  delusion- test,  are  medical  theorioa  introduced  ia 
liBBitare  alagoi  of  acienco,  in  the  dim  light  of  oiirlier  tinies,  and  aubBeqecntly, 
tfM  van  eiteiuire  obserrations  and  mure  critical  examiQiitiociit,  repudiated  by 
1i»  nr4ir«I  profumton.    Bnl  ledal  trihnnals  have  claimed  Iheae  tt-sta  m  iniinn- 
Wl*  fiiaaplfa  of  law,  and  hnvo  fancied  they  were  abumliintlj  vindiciited  by  a 
t*MpinK  dcrDunciation  of  mediool  theories — unconscious  that  this  ufi^Gssire  de- 
law  «M  ui  invHtnible  ivs«nult  en  their  own  pnaitioo.  .  .  .  Tu  tlits  manner, 
Ifltiiit*,  porely  medical  and  pathological  in  Ibetr  cbaracter,  relating  entirely  to 
flMlraaof  fact,  and  full  of  errors,  as  raedicnl  experts  now  teHlify,  passed  into 
tmka  of  law,  and  acquired  the  force  of  judicial  dsoisions.    Defeocire  medical 
AMtIm  twarped  the  position  of  oommon-Iaw  prineiplea.  .  .  .  Whether  the  old 
Wlln  MW  madlcal  theories  are  correct  is  a  queRtido  of  fact  for  the  jury;  it  is 
aol  Um  liariniMi  of  tlie  court  to  know  whether  any  of  them  sre  correct.  The 
It*  Jm*  not  ehanco  vith  every  adrunco  of  science;  nor  does  it  maintain  a  fan- 
■miW  MMUlvacy  hy  BiUn  ring  to  medical  niistiilics  wliicL  science  hiia  corrected. 
1W  lifal  pHndpl*,  howarer  ranch  it  may  formerly  hare  been  obacored  by  pacho- 
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logicnl  Jarkneiis  and  oinfusiiin,  iii  tlist  n  iirixlact  of  lueDtul  diseaM  is  not 
truct,  u  will,  ox  a  uriuii.'.   li  la  ullt-u  dilSuult  to  asl^cr(uiD  wbulticr  an  individ 
kus  u  uiuiiCul  di:KUiBe,  imd  uliether  ou  act  was  tlie  proilact  of  tliat  disease;  but 
UicBi:  difficultii'S  arise  from  the  Qulure  a!  iLu  facta  to  be  invesligalod,  imd 
from  the  law;  thuf  are  giracticol  difficaltioB  to  be  solved  bj-  the  Jarj,  and 
legal  difflnulties  for  the  coiirt." 


ThcBC  American  deciEions  are  certainly  an  advance  on  any  ju 
ment  concerning  inBanity  which  has  been  given  in  this  country ;  they 
put  in  a  pTO[)er  light  the  relatione  of  medical  observation  and  law  io 
qiicsiionB  of  mental  disease ;  and  it  cannot  he  doobted  that  future 
progress  will  be  along  the  path  which  they  have  marked  out.  Tlje 
question  which  will  probably  be  submitted  to  the  jury  will  be  Htd^ 
Btantially,  Was  the  act  tho  oflspring  or  product  of  mental  disease 
anil  it  will  be  seen  that  to  lay  down  any  so-called  test  of  respoDBibiiiiy, 
fntitided  on  a  supposed  knowledge  of  right  and  wrong,  is,  ue  Judge 
Ladd  remarki'd  in  StaU  t.  Jo7ie»,  "an  interference  with  tie  province 
of  the  jury,  and  the  enunciation  of  a  proposition  which,  in  its  essence, 
ie  not  law,  and  which  could  not  in  any  view  safely  be  given  to  ihe^ 
jury  as  a  rule  for  their  guidance,  because,  for  aught  wo  can  know^ 
may  be  false  iu  fact."  Seeing,  then,  that,  hy  the  unnninions  testimc 
of  medical  men  of  all  countries  who  have  been  practically  acquaint 
with  insanity,  it  is  declared  poaitively  that  such  :i  proposition  is  fals^ 
in  fact,  it  is  clear  that  the  law,  in  cniincialing  it,  is  not  only  overste 
ping  it«  rightful  function,  but  actually  perpelrating  nn  injustice, 
is  simply  doing  in  regard  to  insanity  what  it  did  formerly  in  regard  ' 
witchcraft — giving  erroneous  ojnnions  on  matters  of  fact  to  the  jury 
under  the  name  of  law,  and  with  all  the  weight  of  judicial  authority. 
In  one  of  the  latest  trials  for  witchcraft  iu  this  country.  Lord  Ualj 
whose  crude  dicta  concerning  insanity  were  so  long  acted  upon  in 
courts  of  justice,  instructed  the  jury  :  "  Tliat  there  are  such  crcatur 
as  witches  he  made  no  doubt  at  all.  For,  first,  the  Scriptures  hiid 
affirmed  so  much.  Secondly,  the  wisdom  of  all  nations  had  provid 
laws  against  such  jierBons,  which  is  an  argument  of  their  conlide' 
of  such  a  crime."  The  jury  accordingly  found  a  verdict  of  guil 
the  judge,  satislied  with  il,  condemned  the  prisoners  to  death,  nn 
they  were  executed.  It  is  one  of  the  last  executions  for  witchcraltu 
this  country,  for  it  occurred  at  a  time — and  this  should  never  be 
gotten — when  the  belief  in  witchcraft  was  condemned  by  the  enligl 
ened  opinion  of  the  country.  As  it  was  then  with  witchcraft,  so  it  is 
now  with  insanity:  the  judge  inslriiots  the  jury  wrongly  on  mat 
of  fact ;  they  find  accordingly  a  verdict  of  guilty ;  he  is  satisfied 
the  verdict,  and  an  insane  person  is  executed. 

The  falseneBB  of  the  legal  position  wnll  appear  at  once  if  we  s 
pose  a  case  of  poisoning  instead  of  a  case  of  mental  derangeme 
what  would  be  thought  of  a  judge  who,  when  medical  evidence 
poisoning  was  given,  should  instruct  the  jury,  as  a  principle  of  Ik 
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thst  they  musl  be  goyerned  in  their  venlict  bj-  tlie  presence  or  ab- 
sence of  a  jiarticular  eymptom  ?  "IT  the  tesU  of  ineauily  arc  mut- 
t^rs  of  Uw,  the  practice  of  allowing  expcrta  to  testify  what  they  are 
sbonld  be  diacon tinned  ;  if  tliey  are  matters  of  fact,  the  judge  ehouKl 
no  longer  leslify  without  being  sworn  as  a  witness,  and  showing  him- 
self qualified  lo  testify  as  an  export."  '  But,  in  truth,  the  testa  of  iii- 
uoity  are  no  more  malterii  of  law  than  are  the  ti'sts  of  a  poison  or 
ibe  eymptoms  of  disease.  "  K  a  jury  were  instructed  that  certain 
manifi'siAtious  were  symptoms  or  tests  of  consumption,  cholera,  con- 
gestion, or  poison,  a  venlict  rendered  in  accordance  with  such  inelruC' 
tiotu  would  bu  sot  aside,  not  because  they  were  not  correct,  but  be- 
cause llie  qut'slion  of  their  correctness  was  one  of  fact  lo  be  deter- 
luiDvil  by  the  jury  upon  evidence."  ' 

OthiT  nations  have  not  bound  themselves  by  so  narrow  and  ill- 
fonaded  a  criterion  of  re'sponsibilily  in  insanity ;  they  have  ri-fruined 
from  the  attempt  to  define  exactly  the  conditions  of  responsibility, 
lo  FranM  the  article  of  the  penal  code  is :  "  There  can  be  no  crime 
nor  Qflense  if  the  accused  was  iu  a  stale  of  madness  at  the  lime  of  the 
an."    And  the  revised  statutes  of  the  Slate  of  New  York  enact  that 
"no  aot  done  by  a  person  in  a  Btate  of  insanity  can  be  punished  as  an 
•ffMHc"    These  general  enactments,  while  wisely  leaving  each  case 
10  b»  decided  on  its  merits,  may  clearly  be  construed,  if  they  were 
DDI  iotended,  to  exempt  from  punishment  the  individual  who,  being 
partully  insane,  nevertheless  commits  s  crime  which  is  no  way  con- 
MCtod  with  hia  insanity;  who,  in  fact,  so  far  as  can  be  judged,  does 
h  is  the  same  way  and  from  exactly  the  same  motive  as  a  sane  per- 
•on.    For  an  insane  person  is  not  exempt  from  the  ordinary  evil  paa- 
Atmt  of  human  natnre ;  he  may  do  an  act  out  of  jealousy,  avarice,  or 
nrcnge :  is  it  right,  then,  when,  so  far  as  appears,  the  passion  is  not 
eonoTCtrd  H  ith  his  diseased  ideas  or  feelings,  and  he  acta  with  crimi- 
okl  iutcut,  that  be  shuidd  escape  punishment  for  what  he  has  done? 
IW  i>  really  the  important  question  which  must  continue  to  puzzle 
Mvl>  of  jnatice  when  a  partieolar  criterion  of  responsibility  x»  no 
loigar  laid  down  ;  for  if  it  be  admitted  that  an  insane  person  who  ap- 
pamilly  doea  n  rrtmirjal  act  sanely  ought  not  to  escape  punishment, 
tie  difficulty  of  deciding  whether  his  disease  did  or  did  not  affect  the 
M  viil  rvniaiD.    There  will  always  be  room  enough  for  doubts  and 

 opinion. 

W  Tb«  Motion  of  the  latest  German  penal  code  is:  "An  act  is  not 
y^^phla  wli«u  the  person  at  the  time  of  doing  it  was  in  a  state  of 
OMMcionaDexa  or  of  disease  of  mind,  by  which  a  frt  o  determination 
of  iIm  will  wsH  excluded."  Not  every  disorder  of  mind  is  exempt ; 
nly  nob  actual  disfaso  aa  excludes  a  free  determin.ition  of  the  will. 
TW  pmblvm,  then,  is,  to  determine,  firet,  what  conditions  of  dcrange- 
■«at  9f  tbo  mental  faculties  are  to  be  considered  as  the  resnll  of  di«- 
I  Jadf*  Do«,  ataU  r.  PUm.  <  Baardman  r.  WooJman. 
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pam';  iiini,  "eciKidly,  wLelhtr  and  bow  far  free  will  is  uxeluded  by 
thvni.  Ill  tliiJ  cane  of  a  partially  insane  person  acting  lo  all  appear- 
nncea  from  an  ordinary  criminal  motive,  tlic  act  must  be  weighed  in 
rclalimi  to  these  two  tiuoaiioDS  ;  and,  if  thty  are  answered  in  the  negar 
live,  be  would  clearly  be  amenable  to  punishment. 

It  is  abundantly  evident  from  this  short  reriew  of  the  codes  of 
olhor  counlries  ibal  nothing  can  be  said  in  jusliticatioa  of  the  sappt^ 
Mitious  reverence  wilh  which  English  lawyers  cling  to  Ibeir  criterion 
of  rwi«iinsiltilily.  It  is  hard  to  see  why  they  should  etiffer  a  greater 
pait);  in  yiiiug  up  llits  formula  than  they  did  in  giving  up  other  for- 
mulM  •■hich,  hmiag  had  their  day  and  done  much  evil  work,  were 
AbuttlonvJ.  Tfcv  "wild-beast  theory,"  once  so  sacred,  has  been  rek- 
Iv  iW  iword  of  human  mistakes ;  the  theory  of  a  knowledga 
^  right  and  wfv>ng  u>  tl"^  abstract  which  followed  it  was,  in  like  man- 
Mr,  Kfvdislftl  as  men  became  better  acquainted  with  the  phenomena 
^  ^TMal  d*t«ogement ;  surely,  then,  the  metaphysical  theory  of  a 
twlnlgr  of  right  and  wrong  in  relation  to  the  particular  ofien»e, 
^I^jIi  dida little  or  no  favor  out  of  England,  and  which  is  condemned 
^yi^^BOVly  by  t'^i''"^''^) countrieit,  who  have  made  insamty 
RttHlr,  may  be  suScred  to  join  its  predecessors,  without  danger 
«C  i«y«ry  I"  what  all  those  who  approve  and  those  who  disn|>pro»e  it 
^l^iv^lhu  strict  administration  of  justice.  Physicians  have  no 
It^t  10  interfere  in  ihe  adininiBlraliou  of  the  law,  which  is  the  judge'* 
IhMlion,  nor  is  it  their  duty  to  decide  upon  what  is  necessary  to  the 
W^Aire  of  the  state,  tiiat  being  the  legislator's  work;  their  concern 
b  viih  tho  individual,  not  with  the  citizen.  But  they  plainly  have  the 
right  to  declare  that  the  nature  of  a  crime  involves  two  elcmenls: 
tnl,  the  knowletlj-e  of  its  being  au  act  contrary  to  law;  and,  secondly, 
tbe  will  to  do  or  to  forbear  doing  it,  and  to  point  out  that  there  are 
witvie  ins!»ne  ]>erBons  who,  having  the  former,  are  de|)rived  by  tb^Mj 
dktmse  of  the  latter  ;  who  may  know  an  act  to  be  unlawful  but  niqH 
W  impelled  to  do  it  by  a  conviction  or  an  impulse  which  they  have 
imH  the  will  or  the  power  to  resist.  Recognizing  the  obvioua  diffi 
t^of  between  him  who  telU  not  and  him  who  rannot  fulfill  the  clai 
^  ihr  law,  it  is  their  function  to  point  out  the  conditions  of  dis 
which  eouBtitute  incapacity,  and,  when  ihey  find  a  false  fact  sole; 
««mieiatcd  as  a  rule  of  law,  to  bring  forward  into  all  the  prominen 
ihffy  can  tl»'^  contradictory  iiistancetf  which  their  observation  maki 
^own  to  them.  "That  cannot  be  a  fact  in  law  which  is  not  a  fact 
»«irncc;  that  eannol  bu  health  in  law  which  is  disease  in  fact. 
Il  Is  unfortunate  that  courts  should  maintain  a  contest  with  scitin 
Mrd  the  laws  of  Nature  upon  a  question  of  fact  which  is  within  tl 
^Qvince  of  science  and  outside  the  domain  of  law."  ' 

'  Jailgs  Dop,  Ihnrdman  v.  Woodman.    "  ir  it  U  petcSBarj  Ihal  the  I»w  eliouM 
i^Mln  ■  ghigle  mtdical  oi>inlau  conocrning  n  single  cii»cie<?,  il  is  not  iiei]i'e8Brv  th*I  I 
<iQ  sliould  be  I  cogl-nfl' ibi-orj  of  phjeiciaiiB  of  a  former  guncnition," — (P.  ISO.) 
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"llyTTl.  CHARLES  BELT  has  given  us,  in  an  interesting  volume, 
-LVJ-  the  results  of  his  niitural  history  BtudieB  (luring  a  residence  of 
fimr  jvnn  in  Nicaragua,  His  opportunities  were  excellent,  and  he  has 
the  litcttUy  of  turning  them  to  good  aooount.  He  found  the  climate 
of  the  region  of  almost  iin interrupted  summer,  with  abundant  rainfall 
(ice|>ting  in  localities  on  the  western  slopes  of  mountains,  and  eon- 
wqueotly  a  great  profusion  of  animal  and  vegetable  forms  of  life. 

The  eastern  belt  of  the  country  ia  described  as  one  unbroken  forest, 
•here  perennial  moisture  reigns  in  the  soil,  perennial  summer  in  the 
lir.and  vegetation  luxuriates  in  ceaseless  activity.  Unknown  are  the 
wtumti  tints  of  English  woods  and  the  -  unrivaled  splendors  of  the 
lolitg*  of  Canatla.  The  trees  do  not  grow  in  clusters,  like  our  firs  and 
oabk,  1>ut  crowd  upon  each  other  in  unsocial  rivalry,  struggling  to 
l«»p  their  upper  branches  and  leaves  in  the  sunlight,  A  vast  net- 
work of  cable-like  plants  entangles  the  trees,  and  gorgeous  air-planta 
lUiiglu  everywhere. 

Till)  central  belt  is  of  elevated  grounds  and  grassy  savannahs,  but 
ibi-  Paeilio  slope  is  of  rich,  deep  soil  of  decomposing  tufas,  where 
iMjiical  fruitB  are  abundant  and  prolific.  It  is  an  interesting  fact  that 
the  mountaine  show  everywhere  traces  of  former  glaciers.  Enormous 
howMprs,  beds  of  bowlder-clay  and  unslratifled  gravels,  and  rocka 
«ilh  imootbed  rounded  surfaces,  suggest  the  former  presence  of  ice. 

In  the  profusion  of  animal  life  the  sWuggle  for  existence  is  intense 
mil  iocouani,  and  Mr.  Belt  was  at  once  impressed  with  the  extent  to 
vUcli  protective  coloring  and  other  mimetic  resemblances  were  found 
to  cxiiU  Thus  wasps  and  stinging  ants  have  hosts  of  imitators  among 
BoUm,  beetles,  and  bugs,  A  curious  longieorn  beetle  was  found  eov- 
■idvilh  long  brown  and  black  hairs,  closely  resembling  hairy  cater- 
pUarft,  common  in  the  bushes,  but  which  birds  are  known  not  to  touch. 
Ti*  •'■ll-known  phasma,  or  leaf-insect,  escapes  danger  and  eludes  ob- 
•nratioo  by  its  wonderful  resemblance  to  leaves;  and  one  species  of 
lUi  baoct,  ID  its  larval  stage,  is  called  the  moss-iuseot,  and  so  closely 
■nnablva  the  moss  it  inhabits  as  not  to  be  distingniahed  from  it  unless 
•biwbML  The  same  is  true  of  spiders  which  assume  a  resemblance 
t>lb«  pvlaU  of  flowers  in  which  they  hide. 

AcuriouB  grecu  lizard  was  common  in  the  wild-caucs  and  grass, 
tmag  iMf-Uke  expanRions,  on  account  of  which  it  was  with  great 
^iSmitjr  dotooted ;  and  a  spider  so  closely  resembled,  in  form  and 
a  black  aut,  that  it  was  mistaken  for  that  uiacot.  It  had,  moi-e- 
ahsMtof  elevating  its  fore-lega  ao  as  to  exactly  resemble  an- 
Uhik  VariuuD  speoiPS  of  slinging  ants,  which  no  bird  would  touch, 
nn  iBtiiiicktfd  by  Kptders  which  were  not  distasteful  to  birds,  aa  Mr. 
Bdt  prorcd. 
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So  universal  is  protective  reaemblaDce  among  iasccts,  in  Xicaragni^^ 
that  Mr.  Bl-Ii  was  sure  that  wheuever  Le  found  a  spc-cies  provided  wit 
8p€Gial  means  of  defense,  others  imitating  it  might  be  found  »1so, . 
8ucb  indeed  was  the  case  invnri.ibly.   It  was  noticed  tbat  insectivoron 
birds  and  mammals  did  not  destroy  iho  firc-fiies,  which  were  very 
abundant,  and  several  insects,  especiidly  species  of  cockroaches,  mi 
icked  ihem,  and  iu  a  perfectly  fearless  manner  made  themselves  c " 
spicuous,  instead  of  resarting  to  biding-places  as  is  the  custom  of  tb 
tribe. 

Those  Insects  which  were  protected  by  special  means  of  defease 
posed  themselves  without  fear,  and  rather  made  a  display  of  their  q 
ities.    With  the  brilliant  Ileliconii  batterHies,  wasps  of  rich  metal 
lustre,  fire-flies,  and  many  other  species,  this  was  very  obvious,  P 
haps  the  display  of  llieir  dustruclivo  features  is  a  warning,  otherwise 
they  might  be  destroyed  by  their  natural  enemies,  although-not  eiiie 
Tbos  a  brilliantly-colored  irog  would  come  forth  fearlessly  during  tl 
day  when  others  were  concealed,  and  it  was  at  once  assumed  that  bo" 
animal  would  feed  upon  it;  anil,  on  offering  it  to  fowls  and  poultry, 
not  one  would  touch  it  eitcepting  a  duck,  which  at  once  threw  it  doi 
and  shoak  ils  head  with  evident  dislike.    Mr.  Belt  suggests  that ' 
white  tail  of  the  skunk  laid  upon  its  back  makes  it  conspicuous  in  the 
dark,  and  may  be  a  sort  of  warning  to  animals  which  would  do  it  injury. 

A  most  interesting  instance  of  mimetic  appearance  and  habit  wm 
afiorded  by  a  green,  leaf-like  locust.  This  insect  would  remain  per- 
fectly motionless,  esactly  resembling  a  leaf,  while  ils  enemies,  a  species 
of  foraging  ants,  would  run  over  it,  and  around  it,  destroying  every 
insect  in  their  way.  The  locust  might  be  taken  up  and  dropped  again 
among  the  ants,  still  motionless  as  if  dcjid,  thus  escaping  injury.  ^ 

These  wondei-fnl  features  in  animal  life  had  previously  been  studiM 
by  Mr.  Bates  in  his  researches  in  the  valley  of  the  Amazon,  and  by 
Mr.  Wallace  In  several  works,  and  strikingly  illustrate  the  possibility 
of  change  in  the  structure  and  habits  of  living  creatures.  If  this 
were  not  the  case,  how  surely  all  types  of  aaimals  and  plants  woul^ 
disappear  with  the  change  of  their  environment!  Mr.  Belt  calls  m| 
tcntion  to  the  fact  that  we  are  not  to  understand  that  one  animal'B 
imitating  another  is  a  conscious  act.  Perhaps  we  know  very  little 
consciousness  in  these  lowly  creatures,  but  it  is  quite  cenain  that  tb 
nie  conscious  of  danger,  experience  fear,  and  impulse  to  seek  safet 
Nor  can  we  doubt  that  in  these  may  originate  those  modificati" 
which  inaugurate  protective  resemblances  wliieh  afterward  become 
marked.  Natural  selection  is  the  present  and  efficient  means  by  ^bi 
the  modified  forms  are  preserved ;  those  most  favorably  modified  m 
readily  escape  destruction,  and  thus  the  fittest  survive  amid  in 
tuble  d augers. 

Perhaps  all  insects  have  natural  enemies  which  they  fear,  and  t 
instinct  of  self-preservation  is  active  and  acute;  and  it  would 
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sinnge  indwd  if  tbese  cotnlitions  found  no  exprcsaion  in  those  modi- 
ficsuons  of  buth  form  and  habit  ivljich  secure  Biifi-ly  to  the  creature, 
tnd  slFord  moans  of  defense  as  well  as  of  attack. 

The  well-known  habit  of  animals  iu  making  their  nesls  or  burrows 
in  p)sc4.-s  of  safety  was  noticed  in  a  species  of  birds  which  build  their 
nests  in  tfiisliea  infested  by  slinging  ants :  a  small  parrot  builds  in  a 
Ipjll^jBnde  in  the  nests  of  the  termites,  and  a  small  fly-catcher  buUds 
■B^^de  of  the  nests  of  one  of  the  wasps. 

Th*  account  given  of  the  foraging  anta  {Ecitom)  is  most  intercst- 
bg.  They  live  solely  on  insects  and  similar  prey;  ransack  houses,  and 
oleu  tbem  of  insects  of  every  kind.  They  appear  to  be  without  lixcd 
cs,  and  advance  in  columns  three  or  four  yards  wide,  with  flank, 
and  rear  columns,  millions  in  number.  Their  presence  is  an- 
BOuiioetl  by  the  noise  of  birds,  as  trogons,  ant-thrushes,  and  others, 
which  follow  tbem  for  the  insects  which  take  wing,  ten-iiied  by  their 
dcsiroycrv.  Grasshoppers,  cockroaches,  and  others,  are  seized,  bitten 
in  pd*c«s,  and  the  fragmcnti;  conveyed  to  the  rear  of  the  columns. 

Tbo  temporary  abodes  of  tbese  ants  seem  to  be  a  crevice  or  dense 
tUH  of  bmshwood,  but  in  a  few  days  they  are  oS  to  new  grounds. 
Small  partieB  ascend  trees  in  search  of  wasps'  nests,  and,  if  found, 
mformation  is  conveyed  to  the  swarms  below,  when  a  column  ascends, 
t^cM  poeaession  of  the  nest,  and  devours  or  removes  the  young,  the 
vups  being  powerless  before  the  multitude. 

While  ants  which  hunt  singly  have  eyes  well  developed,  the  eyes 
•if  tlio  Rritont  are  small,  imperfect,  and  in  some  species  wanting,  and 
iWj'  fvidently  follow  each  other  hy  scent.  This  was  shown  in  the 
foUowing  manner:  A  parly  or  column  following  a  leader  will  become 
dittnrted  if  his  track,  which  they  will  follow  in  its  minutest  wind- 
(Bf«,M  interfered  wilh,  Sir.  llt-ll  scraped  away  the  clay  whieh  the 
Irsiler  hnd  gone  over,  and  the  followers  were  completely  at  fault  until 
ihty  had  gone  around  the  scraped  portion,  when,  on  striking  the  trail 
leiin,  tliHr  hesitation  vanished,  and  tbey  followed  it  with  the  great- 

id  each  Other  in  difficulty  with  a  sympathy  and  intelligence 
tku  an  citraordinary,  and  overcome  dangers  of  very  rare  occurrence, 
Ob  oim>  bving  partiiilly  buried  with  atoms  of  clay,  the  others  removed 
ttm;  a  amall  lump,  too  heavy  for  them  to  move,  was  lustiintly  bitten 
to  jB»w*,  a  doKi-n  or  more  being  summoned  to  assist.  They  aid  each 
N^r  ill  uscending  steep  places,  in  crossing  water,  and  in  every  uiuve- 
nnt  DlTord  evidence  of  wonderful  social  order. 

Not  lew  intcr<-stirig  than  these  were  the  leaf-cutting  ants  (  (Erodoma)^ 
MniBon  in  tropical  America.  Their  order,  sagacity,  and  undt'rground 
sbodm,  wtn  ft  subject  of  wonder  and  study.  All  introduced  species 
flf  two  are  directly  attacked  by  them,  and,  unless  carefully  watched, 
Vt  dtatrwjrcd.  Mr.  Belt  turned  the  tide  of  war  by  pouring  a  strong 
•olmion  of  carbolic  acid,  la  water,  into  their  formicaries ;  straightway 
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the  hosts  left  his  plants  to  attend  to  home-iifiairs,  and  the  reruovsl  of 
dead  aula,  food,  and  undeveloped  lurvie  and  pupie  from  their  dwell- 
ings to  a  new  home,  was  carried  on  with  extruordinary  iteaL  The  old 
burrow  was)  deserted,  and  their  ravages  for  a  time  suppressed.  Corro- 
sive sublimate  makes  the  aula  mad  and  furious.  A  little  of  the  powder 
WAS  spriukled  in  ooc  of  tbeir  paths;  so  soon  as  the  ants  touched  it, 
they  ran  wildly  about  attacking  others,  and  very  soon  compact  massea, 
or  balls  of  ants,  would  be  found  biting  each  other.  Hugo  fellows  from 
the  formicaries,  measuring  three-quarters  of  au  inch  in  length,  came 
forth  to  set  matters  right,  but  on  touching  the  poison  their  bravery 
forsook  them.  They  attacked  others,  and  were  themselves  attacked, 
and  became  the  centres  of  balls  of  furious  ants. 

Many  indigenous  trees  escape  their  ravages,  evidently  because  dis- 
taBtefuI.  Through  long  ages  the  ants  and  trees  of  tropical  Americx 
have  become  somewhat  modilied  together.  All  plants  disliked  by  anti 
have  a  great  advantage  over  others,  and  thus  a  selecti^fii  has  gone  on, 
in  which  introduced  species  do  not  share.  The  lime  is  less  liked  than 
the  orange  or  the  citron,  and,  while  these  are  inevitably  destroyed, 
unless  protected,  the  lime  would  probably  survive ;  and  Mr.  Belt  jndi- 
eiously  remarks  that  a  little  more  or  less  acridity,  or  a  slight  chemical 
difference  in  the  composition  of  the  tissues  of  a  leaf,  so  email  that  it  is 
inappreciable  to  our  senses,  may  be  sufficient  to  insure  the  preserva- 
tion or  the  destruction  of  a  species  throughout  an  entire  continent. 
The  paths  of  these  ants  ramify  in  every  direction  from  tbeir  abodes, 
and  are  more  thronged  than  the  streets  of  London.  They  seek  the 
open  spaces  near  margins  of  the  forest,  and  excavate  a  series  of  gal- 
leries, which  are  the  scene  of  manifold  operations.  Continually  the 
workers  bring  in  burdens  consisting  chiefly  of  fragments  of  leaves. 
Naturalists  hav9  diSci'ed  as  to  the  use  to  which  these  leaves  are  pul. 
Some  suppose  they  are  used  as  food,  others,  to  line  iheir  galleries ;  the 
explanation  given  by  Mr.  Belt  is,  that  the  leaves  ai'e  used  as  a  manure, 
on  which  grows  a  minute  fungus,  which  is  the  food  of  the  ants;  tbat 
they  are.  in  reality,  mushroom  growers  and  eaters.  This  extraordinary 
conclusion  he  arrived  at  by  careful  observations.  He  repeatedly  ex- 
plored their  nests,  which  are  a  series  of  rounded  chambers  about  as 
large  as  a  man's  head,  connected  by  tunneled  passages  leading  from 
one  chamber  to  another.  In  the  burrows  the  leaves  could  never  be 
found  ill  quantity;  they  were  evidently  directly  used  up;  but  the 
chambers  were  about  three-fourths  filled  with  a  speckled-brown, 
spongy-lcoking  mass.  Throughout  this  were  ants  with  pupie  and 
larvip.  Upon  careful  examination,  it  proved  to  be  minutely  subdivided 
leaves,  brown  and  withered,  overgrown  and  lightly  connected  by  a  mi- 
nute, white  fungus,  that  ramified  in  every  direction  through  it.  Thi( 
fungus  was  found  in  every  chamber  opened,  and  in  the  Midst  of  it  ant- 
Durses  and  immature  ants.  When  the  nests  were  disturbed,  this  fun- 
gus, or  aut-food,  was  guarded  with  great  care,  and  every  atom  of  i( 
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vu  removed  as  eoon  as  possible,  if  the  old  abode  vas  broken  np.  That 
tbe  \wes  were  not  ealea  was  shown  by  the  fact  that  the  refuse  in 
mauy  dt-serted  chambtTB  was  cotiipoeed  entirety  of  their  decayed  fnig- 
niMM,  eihiiu&ted  aa  a  manure  for  the  fungus,  and  left  as  food  lur  hirvui 
otMTGnl  species  of  beetles.  Some;  leaves  were  evidently  unsuilcd  to 
ibt  pntposea  of  the  ants.  Grass,  if  carried  in,  was  directly  brought 
out  agun,  sad  thrown  away.  Tbe  carriers  of  this  were  pruliably 
joag  »nt«,  and  may  have  got  a  severe  ear-wigging  for  their  stupidity. 
After  all,  then,  do  ants,  like  hosts  of  other  animals,  learn  by  experi- 
miv,  .tnd  is  iostiDut,  so  called,  sometimes  at  fault? 

Bate*  dtiscribes  the  sand-wusps,  on  the  bauks  of  the  Amazon,  wbicb, 
ua  making  a  hole,  carefully  examine  the  locality  before  leaving  it  to 
pnwon  food,  and  Hr.  Belt  noticed  similar  actions  in  repeated  instances. 
Tliey  lake  the  same  precautions  that  a  man  would  do,  who  wished  to 
fpluru  to  the  same  spot.  Frequenlly,  after  going  a  few  rods,  thi-y  will 
iTtiim,  fly  around  for  an  instant,  and  theu  dart  away.  On  oue  ocea' 
tioD,  a  portion  of  a  green  caterpillar  was  carried  away  by  a  wasp, 
vliicb.  on  rotarning  for  the  other  portion,  missed  its  murk  on  alight- 
ing, and  became  quite  lost,  when  it  took  wing  again,  made  circles 
iround  the  Dpol,  and  again  alighted,  but  in  vain.  This  was  repeated 
half  adoieo  times,  and  the  insect  seemed  to  get  angry,  buzzing  loudly, 
l4iin  finally  tt  foun<l  its  prey. 

Iliitfrrfliea  of  several  kinds  are  described  as  abiiudani,  but  the 
ugMion  in  enormous  swarms  of  one  or  more  species,  which  occurred 
iwry  year,  u  an  interesting  phenomenon. 

Flights  of  butterflies  were  thus  described  by  Darwin  in  1832  : 
"  Wlii-n  ofl'  the  shores  of  Northern  Patagonia,  we  were  surrounded  liy 
IM  oanibers  of  butterflies,  in  bands  or  flocks  of  countless  myriads,  ex- 
tmdisg  as  far  as  the  eye  could  range ;  even  vilh  tbe  aid  of  a  telescope, 
it  WW  not  possible  to  sec  a  apace  free  from  butterflies."  Mr,  Belt  had 
MS  immense  migrating  flocks  in  Brazil,  journeying  southeastward, 
Mvnt  all  those  seen  by  bim  in  Nicaragua.  These  were  a  brown- 
tniel  species  [TiinetM  chiron),  and  there  were  no  return-swarms,  bnt 
teoaUanoos  migration  in  one  direction  only.  The  gilded,  day-flying 
Bodi  {Urania  Uilim),  and  a  few  yellow  butterflies,  were  seen  with  the 
xijCniitig  IifMts. 

ilirds,  which  are  abundant  at  all  seasons  in  tbe  country,  have  a 
bbit  Iff  associating,  possibly  for  safety,  or,  as  Mr.  Belt  suggests,  to 
l^a  Boch  other  in  hunting  for  food.  Thus,  flocks  of  hundreds,  com- 
iri^Df  ftseore  of  different  species,  are  frequent,  and,  when  presenl,  the 
Mvm  alire  with  them.  He  coold  scarcely  go  abroad  without 
MNio|i  thein  ;  fly-catchers,  woodpeckers,  tanagcrs,  creepers,  trogons 
Hmal  (fK-cics,  all  associating,  apparently,  on  the  moat  friendly 
t*(W.  £6r  iDuttuI  help. 

Tlw  mtiTcv  found  about  the  country,  as  well  as  in  the  towns,  reprc- 
nt  aa  inferior  type  of  civilization.    They  are,  aa  a  rale,  excessively 
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indolent  and  thriftl(-BS,  the  tnised  races  muob  more  so  than  tLe  nat' 
Indians.    Idleness  h  tlie  curse  of  Central  America,  and  the  jieople  are 
content  to  live  in  squalid  poverty  rather  than  work.    Dio  Filibert^ 
was  a  thrifty  man,  and  told  the  traveler  that  he  was  building  a  ng 
residence,  and  showed  him  outside  his  hut  four  old  [losts,  ust'd 
tying  cowB  to,  which  had  evidently  been  in  the  ground  many  yes 
"There,"  said  lie,  "are  the  corner-posts,  and  I  shall  roof  it  with  tiles," 
Long,  no  doubt,  will  he  lounge  at  evening,  when  his  wife  and  chili: 
are  milking  the  cows,  and  feel  proud,  us  he  views  the  four  old 
that  he  is  building  a  new  bouse. 

The  habitations  of  the  Indians,  mere  sheltera  as  they  are,  are 
erally  quite  cleanly ;  and  this  class  of  the  population  is  invariably  fond 
of  flowers.  On  all  important  occasions,  beautiful  and  fragrant  flowers 
are  need  for  decoration,  a  tniit  of  the  old  Indians  which  survives  with 
their  unfortunate  descendants. 

Mr.  Belt's  descriptions  of  natural  scenery  are  vivid  and  imprcsslTCR^ 
The  night*worId  he  describes  as  being  very  different  from  that  of  the 
day.    Things  that  blink  and  hide  from  the  light  are  all  awake  and 
astir  when  the  sun  goes  down.    Great  spiders  and  scorpions  prowl, 
about,  or  take  up  advantageous  positions  where  they  expect  their  pi4^| 
to  pasa.    Cockroaches,  of  all  sizes,  from  that  of  one's  finger  to  that 
one's  finger-nail,  stand  with  long,  quivering  antennw,  watching  for 
iheir  numerous  foes,  or  scurry  away  from  danger,  as  fast  as  their  legs 
can  carry  them;  but,  if  they  eome  within  reach  of  the  great  spidcr|^ 
they  are  pounced  upon  in  an  instant,  and,  with  one  convulsive  IdeHl 
give  up  the  struggle.    Centipedes,  wood-lice,  and  all  kinds  of  creeping! 
things,  come  out  of  cracks  and  crevices  ;  the  pools  are  alive  with  water- 
beetles,  which  have  been  hiding  in  the  ooze  all  day.    Owls  and  night- 
jars make  strange,  uuenrllily  cries.    The  timid  deer  comes  out  of 
close  covert  to  feed  on  the  grassy  clearings.    Jaguars,  ocelots,  ai 
opossums,  slink  about  in  the  gloom.    All  the  day-world  is  at  rest  an< 
a)<loep.    The  night  speeds  on ;  the  dawn  is  saluted  by  the  song  of 
birds,  and  the  creatures  of  night  hurry  to  their  dens  and  hiding-places. 
As  a  traveler,  naturalist,  and  observer,  Mr,  Belt  has  done  excell 
service,  and  the  reading  world  is  his  debtor. 


A  GIGANTIC  KELIC. 

Br  H.  BDTTEEWOETH. 

THE  rarest  collections  of  scientific  relics  are  often  the  most  un 
ited,  and  it  is  a  somewhat  singular  fact,  that  the  choicest  a 
most  instructive  curiosiiies  in  many  of  our  larger  cities  are  not  to 
found  in  the  popular  museums.   Thousands  of  people  living  in  the  ci 
of  Boston,  who  are  familiar  with  the  stuffed  animals  and  astonisir 
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rtk  A^il&ii  in  tbe  old  Boston  MuBeum,  and  arc  accustomed  to  air  tlieir 
fancT  stnong  the  respectable  foseils  and  gorgeous  tropical  birile  in  iLa 
MosfDm  of  Natural  History,  have  pertiaps  never  eo  much  aa  heard 
of  the  wonder-exciting  collection  of  anatomical  curioBitiea  known  as 
the  Warren  Muaenm.  The  building  stands  on  Chestnut  Street,  a 
•]uiet,  tenantlesB  alley,  running  Ircim  Charles  Street  to  the  Charles 
lUver,  but  3  few  steps  from  Beacon  Street  and  the  Public  Garden, 
It  is  made  of  brick,  with  heavy  iron  doors  and  sbntters,  and  of  all 
pUc««  ■would  be  the  least  likely  to  attract  the  eye  of  the  stranger, 
bat  for  the  inscription  over  the  door — 

"EEBtTTitD  wt 
Dtt.  JOnN  COLLINS  WAHBEN." 


Dr.  John  Collitis  Warren  was  the  son  of  Dr.  John  Warreu,  a  most 
skillful  snrgeoD  in  the  American  army  during  the  Revolutionary  War, 
ud  the  founder  of  the  medical  school  in  Harvard  College.    Ho  was 
ddncated  in  the  best  medical  schools  of  London  and  Paris,  and,  on 
tb«  death  of  his  father,  in  1815,  was  elected  Professor  of  Anatomy  and 
9vg«rT  At  Har%'ard  College,  and  in  1820  was  placed  at  the  bead- of 
the  tnrgiettl  department  of  the  Massachusetts  General  Hospital,  a  po- 
riUoo  that  he  held  for  thirty-three  years.    During  the  latter  period  he 
the  most  extensive  collection  of  anatomical  specimens  to  i>Q 
(iwad  in  the  country.    A  part  of  these  are  still  at  the  Massacliusetts 
OtMnt  Hospital,  a  part  at  the  Boston  Museum  of  Natural  History, 
■nd  a  p«rt,  comprising  the  rarest  and  most  valuable,  constitute  tb« 
Warmi  Museum. 

Th»  museum  belongs  to  Dr.  Warren's  heirs.  For  a  couBiderable 
ptiod  after  hia  decease,  they  used  to  open  it  on  certain  days  to  the 
(mUie,  but  it  ceased  to  excite  curiosity,  and  it  is  now  only  opened  by 
■ptcial  permib^ioii,  on  application  to  members  of  the  family.  Every 
MoitMy  is  extended  to  ihose  who  wish  to  visit  the  place  for  scientitio 
Jwri^iMs,  although  no  provision  was  made  in  Dr.  Warren's  will  for 

^tt  preMcrvntion  of  the  relics  or  care  of  the  building. 

V  The  curiosities  collected  by  Dr.  Warren,  which  are  to  be  seen  in 

BU  Boston  Museum  of  Natnral  History,  arc  comparatively  uuimpor- 

'wl.  The  biography  of  the  highwayman,  Walton,  bound  iu  his  own 
*tiR,  attraci  a  the  lovers  of  sensation,  and  the  cast  of  the  French  homed 
Wy,  ind  the  skeletons  of  certain  rickety  Indians,  seem  to  be  particu- 
Isdy  ap["«ijtiiig  to  children.  The  anatomical  specimens,  showing  how 
Mr  a  person  may  come  to  death,  and  yet  escape,  are,  however,  inter* 
■tta^  Among  these,  is  the  cranium  of  the  once  famous  Ycrmontcr, 
VioBnd  twelv<>  years  and  a  half  after  the  passage  of  an  iron  bar 

throagh  h»  heft"l,  the  consequence  of  an  accident  in  blasting  rocks. 

lis  astd  to  imvel  about  New  England,  exhibiting  himself  and  Ids  bar. 

Qldittd  in  CstifomU  about  the  year  1860.    The  bar  was  three  feet 
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seven  inches  in  length,  and  li  incli  in  diameter,  and  weighed 
pounils.    It  !s}ilac'ed  near  the  cranium,  in  the  niuseom. 

The  Warren  Mwaeuui  consists  of  two  fire-proof  roonjB,  one  of  w 
contains  gi^^aiitic  fossils,  and  the  other,  relics  which  the  great  aoalo- 
mist  wished  to  preserve  with  more  tiaii  ordinary  care.    Among  tb 
are  the  skull,  braia,  and  heart  of  Spurzheim,  the  phrenologist  and  niii 
omist,  who  died  in  Boston  in  and  whose  monument  graees 

of  the  principal  avenues  of  Mount  Auburn, 

Spurzhelm  was  a  martyr  to  science,  and  those  who  were  familiar 
with  his  Hclf-forgetfnl  life,  and  the  vicissitudes  of  his  career,  could 
hardly  view  these  relics  with  unmoistencd  eyes.  The  heart  is  pre- 
served in  a  glass  jar  of  alcohol,  and  the  brain  in  a  glass  box  filled  wi 
liqiud.  The  Prussian  philosopher  died  only  two  months  after  his 
rival  in  Boston,  during  the  delivery  of  his  first  course  of  lectures, 
gave  hia  body  te  science,  to  which,  from  boyhood,  he  had  devoted 
the  energies  of  his  soul. 

The  most  remarkable  object  in  the  Warren  Museum  is  the  larj 
skeleton  of  the  Mastodon  ffii/atifeus  ever  discovered  on  the  contineni 
By  its  side,  in  way  of  contrast,  is  the  frome  of  the  elephant  Pi^arro, 
tlie  largest  ever  brought  to  this  country.  The  skeleton  of  the  3/i 
don  gigatdeiie  vrill  not  fail  to  cause  the  visitor  to  start  back  in  a 
and  he  will  be  hardly  able  to  suppress  that  adjective  of  fools,  "  Im 
sible  ! "  It  is  twelve  feet  high,  and  thirty-four  feet  in  length,  from 
tips  of  the  tusks  to  the  extremity  of  its  tail.  Its  trunk  is  pcvent 
feet  ill  length.  The  animal  must  have  weighed  more  than  20,' 
pounds  I 

Dr.  Warren,  in  his  magnificent  and  very  costly  work  on  the  Xi 
todoH  filijantem,  copies  of  which  are  only  to  he  found  in  the  ra 
libraries,  has  given  ns  an  account  of  all  that  is  known  of  this  anim 
and  a  very  interesting  description  of  the  finding  of  this  partica 
specimen,  of  which  we  make  an  abridgment : 

At  a  very  early  period  after  the  settlement  of  this  country, 
ics  of  the  mastodon  wore  found  in  the  vicinity  of  the  Hudson  Riv 
Among  these  were  a  tooth,  which  is  described  by  Dr.  Cotton  Math 
of  Boston,  as  weighing  more  than  fonr  pounds,  and  a  thigh-bone,  s 
to  have  been  more  than  seventeen  feet  long. 

As  the  country  became  settled,  mastodon-bones,  in  greater  or  1 
numbers,  were  found  scattered  over  a  large  part  of  the  territory  of 
United  States,  but  chiefly  near  the  Hudson,  in  the  salt-licks  of  Ki 
tucky,  in  the  Caroliiias,  in  Mississippi  and  Arkansas.    They  have 
Cently  been  found  in  California  and  Oregon. 

The  Hudson  River  country,  between  New  Tork  and  Alban' 
seems  to  have  been  a  favorite  resort  of  the  mastodon  race.  The  Ian 
here  were  fertile,  undulating,  and  well  wooded,  and  the  valleys  coi 
tained  lacustrine  deposits,  favorable  to  the  growth  of  such  trees  * 
ehmbs  as  would  he  likely  to  afford  this  animal  subsistence. 
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Id  tke  year  1845  there  was  found,  at  Newburg,  on  the  Iludaoii,  the 
lir]^l  |ierfect  steleton  of  a  mastodon  ivbicli  lias  yet  \ievn  cxhumcil 
uo  tills  ooDtinent.  The  eummer  Ijad  been  exceedingly  hot  and  dry. 
Uiiif  tmall  Licustrine  deposits  bad  been  exposed  by  the  drought,  and 
the  brmers  had  indnstriously  BeizeJ  upon  the  oiJiiortuuity  to  rftnove 
ifatM  rich  beds  of  fertility  to  their  tilluge-lands  and  fields. 

The  drought  at  last  laid  bare  one  of  these  deposits  in  a  bog  on  the 
turn  of  Mr.  N.  Brewster,  a  spot  that  had  never  been  known  to  become 
dry  before.  Mr,  Brewster  at  ouee  summoned  hia  men  to  remove  the 
deposit,  as  rapidly  38  possible,  to  his  fields  and  farm-yards.  One  day, 
toward  evening,  in  the  latter  part  of  summer,  these  laborers  struck  a 
hard  Bubslanec.  Some  said  it  was  "  a  rock ; "  others,  n  "  log ;  "  others, 
jwtingly, "  a  mammoth." 

Early  the  next  morning,  Mr.  Brewster  went  with  his  laborers  to  the 
filUfWd  round  the  supposed  ruek  or  log  to  be  an  immense  bone.  The 
wn  twg*n  digging,  full  of  eager  curiosity,  and  exposed  to  view  the 
— ::Te  sknll  and  long  white  tnska  of  a  mastodon.  These  tusks  were 
otaoch  iniinense  size  and  length  aa  to  cause  the  most  wonderful  re- 
pnU  U>  go  flying  about  the  neighborhood,  and  to  draw  the  good  peo- 
plt  of  Newbarg  in  crowds  to  the  place.  It  was  soon  discovered  that 
tbt  perfect  skeleton  of  a  mastodon  was  embedded  in  the  pent.  Sheer- 
P«1m  and  taoklt'S  were  obtained,  and,  amid  excitement,  cheering,  and 
may  cautions,  the  hones  of  the  monster  were  raised  from  the  bed 
vbtn  they  bad  lain  no  one  enu  tell  how  many  thousand  years. 

Two  days  were  occupied  in  these  interesting  labors.  The  relics 
inw  to  tbem  an  immense  number  of  people  from  the  surrounding 
CMUry.  Bencaih  the  pelvic  bones  of  tliis  mastodon  wore  found  five 
«r  lix  btt^eU  of  broken  twigs,  which  evidently  had  eonstiluted  the 
ttiaart  Ust  mvaX.  lie  had  undoubtedly  been  mired  while  attempting 
lacroM  thia  bo^,  and  in  this  manner  perished.  These  twigs  were  from 
n»^mrt«r  to  three-eighths  of  an  inch  in  diameter,  and  a  little  more 
Aura  inch  in  length.  They  were  supposed  to  belong  to  the  willow, 
pUa,  ud  tiiA[il«  trees. 

'  II  i«  impossible  to  conjecluro  how  many  years  ago  this  creatnro 
Uj  hirv  lit  tv],  WImt  marvelous  scenes  must  have  passed  before  its 
*fB  ra  its  wanderings!  VVTiat  gigantic  forests;  what  noble  water- 
■mwt;  what  luxurious  vegetation  ;  what  strange  animals  may  have 
it*  compaoiun* — species  that  passed  away  long  before  civilization 
bm^bl  it*  draUuclivc  weapons  to  the  Western  shores  I  Was  man, 
tai^iu  eoDtcmporory ;  if  so,  how  humiliating  to  intellectual  pride  is 
tti  oUitiou  that  consigns  to  oonjecturo  and  mystery  so  large  a  por- 
linoftfcc  Lumnn  racel 


EVOLUTION  AND  THE  DOCTRINE  OF  DESIGN.' 


Bi  Vf,  BTAKLEY  JEVOKS,  F.B.g. 

YERY  profound  pliiloBophera  liaTC  lately  generalized  concerning 
till?  production  of  living  forms,  and  the  tncntnl  and  moral  plie- 
nomciia  regarded  as  their  highest  development.  Sir,  Herbert  Spen- 
cer's theory  of  Evolution  purports  to  explain  the  origin  of  all  specific 
differeuces,  so  that  not  even  the  riao  of  a  Homer  or  a  Beethoven  woulJ 
eBcape  from  his  broad  theoriea.  The  homogeneous  is  unstable  and 
must  differentiate  itself,  says  Spencer,  and  hence  comes  tlio  variety  of 
human  institutions  and  characters.  In  order  that  a  living  form  shall 
continue  to  exist  and  propagate  its  kind,  says  Mr.  Danvin,  it  mnst  be 
snitablc  to  its  circumstances,  and  the  most  suitable  forms  will  prevail 
over  and  extirpate  those  which  are  less  suitable.  From  these  fruit 
ideas  are  developed  theories  of  evolution  and  natural  selection  v^' 
go  far  toward  accounting  for  the  existence  of  immense  numbers  of 
ing  creatures — plants  and  animals.  Apparent  adajitationB  of  or 
nod  limbs  to  useful  purposes,  which  Paley  and  other  theologians 
garded  as  distinct  products  of  creative  intelligence,  arc  now  seen 
follow  as  natural  effects  of  a  constantly-acting  tendency.  Even  »p 
according  to  these  theories,  is  no  distinct  creation,  but  rather  an 
treme  specimen  of  brain-development.  His  nearest  cousins  are 
apes,  and  his  pedigree  extends  backward  until  it  joins  that  of  the  1 
liest  zoophytes. 

The  theories  of  Darwin  and  Spencer  are  doubtless  not  demonstra' 
they  are,  to  some  extent,  hypollielical,  just  as  all  the  theories  of  ph 
cal  science  are  to  some  extent  hypothetical,  and  open  to  doubt. 
I  venture  to  look  upon  the  theories  of  evolution  and  natural  selocti 
in  their  main  features,  as  two  of  the  most  probable  hypotheses  c 
proposed,  harmonizing  and  explaining,  as  they  do,  immense  nnm'' 
of  diverse  facts,    I  question  ivhelher  any  scientific  works  which  h 
appeared  since  the  "Principia"  of  Newton  are  comparable  in  ' 
portance  with  those  of  Darwin  and  Spencer,  rcTolutioiiiiting,  as  i 
do,  all  our  views  of  the  origin  of  bodily,  mental,  momi,  and  t 
phenomena. 

Granting  .ill  this,  I  cannot  for  a  moment  admit  that  the  theory 
Evolution  will  alter  our  theological  views.    That  theory  embraces 
eral  laws,  or  uniformities,  which  are  observed  to  be  true  in  the  prod 
tion  of  living  forms ;  but  these  l.iws  do  not  detennine  the  siw? 
figure  of  living  creatures,  any  more  than  the  law  of  gravitation  d 
mines  the  magnitudes  and  dislauces  of  the  planets.  Suppose 
Darwin  is  correct  in  saying  that  man  is  desccndeil  from  the  Asddi 

'  Abatracleil  from  ilio  tloaing  chapter  of  "  The  Principles  of  Science :  A  Tmtist 
Logic  tad  Scientific  MethoJ," 
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ytt  the  precise  form  of  the  human  Lody  mnst  bave  lieen  iofliicDced  by 
aaitilinite  train  of  circumstances  afl'ecling  the  reproduelion,  growth, 
and  health,  of  the  whole  ch;im  of  intermediate  beings.  No  doubt,  the 
rdnnunstAnces  being  what  they  were,  man  could  not  be  otherwise  than 
be  is ;  and,  if,  io  any  other  part  of  the  unirerse  an  exactly  similar  earth, 
foRii^hed  with  exactly  similar  germs  of  life,  existed,  a  race  must  have 
grown  up  there  exactly  similar  to  the  hnman  race. 

By  a  different  distribution  of  atoms  in  the  primeval  world,  a  dif- 
frrvnt  eeries  of  living  forms  on  this  earth  must  have  been  produced. 
Prom  the  same  causes  acting  according  to  the  eame  laws,  the  same 
Ksnltfl  will  fullow  ;  but  from  different  causes  acting  according  to  the 
Mine  laws,  different  results  will  follow.    So  far  as  we  can  see,  then, 
in6sit«ly  diverse  living  creatures  might  have  been  created  consistently 
with  ihe  theory  of  evolniion,  and  the  precise  reason  why  we  have  a 
Wekboiie,  two  hands  with  opposable  thumbs,  an  erect  stalnre,  a 
iMnipIeK  bntin,  two  hundred  and  twenty-three  bones,  and  many  other 
pccnttarities,  is  only  to  be  found  in  the  original  act  of  creation.    I  do 
I  SM,  any  less  than  Paley,  believe  that  the  eye  of  man  manifests  design, 
Ubelteve  that  tho  eye  was  gradually  developed ;  and  we  can,  in  fact, 
ita  gradual  development  from  the  first  germ  of  a  nerve  alfected 
Ipight-rays  in  some  simple  zoophyte.    In  proportion  as  the  eye  be- 
nar  a  toore  delicate  and  accurate  inatrimient  of  vision,  it  enabled  its 
paaiHor  to  escape  destruction;  but  the  ultimate  result  must  have 
ta*D  eontitined  in  the  aggregate  of  the  causes,  and  these  causes,  bo  far 
Mmon  see,  were  subject  to  the  arbitrary  choice  of  the  Creator. 

Although  ProC  Agassiz  is  clearly  wrong  in  holding  that  every 
ipldM  of  animals  or  plants  has  appeared  on  earth  by  the  immediate 
iilwtcntion  of  the  Creator,  which  woiild  amount  to  saying  that  no 
kw  o(  connection  between  forms  are  discoverable,  yet  be  seems  to 
hiigbt  in  ftseoKing  that  living  forma  are  entirely  distinct  from  those 
jnfaeail  from  pnrely  piiyaioal  causes,  "The  products  of  what  are 
•MdBtraly  called  physical  agents,"  ho  says,'  "are  everywhere  the 
iaae(Li!.,apon  the  whole  surface  of  the  earth),  and  have  always  been 
nine  (t.  It.,  during  all  geological  periods) ;  while  organized  beings 
Mmrywhero  difl'erent  and  have  differed  in  all  ages.  Between  two 
nek  wriCT  of  phenomena  there  can  be  no  causal  or  genetic  connec- 
tiofc"  IJving  forms,  as  we  now  regard  them,  are  essentially  variable. 
X«w,  from  oonstaut  mechanical  causes,  constant  effects  wonld  ensue. 
R'TCptaMr  cells  are  formed  on  gcometrieal  principles,  being  first 
ifblrie^  Mid  then  by  mutual  compression  dodecidiedral,  then  all  cells 
Aiiald  liavc  nimilar  fonns.  In  the  Foraminifera  and  some  other  of 
lowly  organisms,  we  do  seem  to  observe  the  production  of 
formii  on  pure  geometrical  principles.  But  from  similar 
ftcting  according  to  similar  laws  and  principles,  only  similar  re- 
Maid  bv  [irodiiccd.  If  the  original  life-germ  of  each  creature  is  ft 
'  Aguiti'*  "EMoy  on  ClMsificHion,"  p.  78. 
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Euuplc  particle  of  protoplasm,  UDGndowGd  vitli  any  diBtioctive  forces, 
then  the  whole  of  the  complex  phenomena  of  animal  and  vegetable 
life  are  effects  without  cauacs.  Protoplasm  may  be  chemically  llie 
same  substance,  and  the  germ-cell  of  a  man  a»d  of  a  fish  may  he  ap- 
parently the  same,  ao  far  as  the  microscope  can  decide;  hut  if  certain 
cells  produce  men,  and  others  as  uniformly  produce  a  given  species  ot 
fish,  there  must  be  a  hidden  constitution  determining  the  extremely 
diflerent  results.  If  this  were  not  bo,  the  generation  of  every  Iivi 
creature  from  the  uniform  germ  would  have  to  be  regarded  as  a 
tinct  act  of  arbitrary  creatiou. 

Theologians  have  dreaded  the  establishment  of  the  theories 
Darwin  and  Spencer,  as  if  they  thought  thai  those  theories  could  ex- 
plain every  thing  upon  the  purest  mechanical  and  material  iiriiici]>le«, 
and  exclude  all  notions  of  design.  They  do  not  see  that  those  theo- 
ries have  opened  np  more  questions  than  they  have  closed.  The  doc- 
trine of  Evolution  gives  a  complete  explanation  of  no  single  living 
form.  While  showing  the  general  principles  which  prevail  in  the 
variation  of  living  creatures,  it  only  points  out  the  infinite  comple 
of  the  causes  and  circumstances  which  have  led  to  the  present  si 
of  things.  Any  one  of  Mr.  Darwin's  books,  admirable  though 
all  are,  consists  but  in  the  setting  forth  of  a  multitude  of  indetei 
nato  problems.  He  proves  in  the  most  beautiful  manner,  that 
flower  of  an  orchid  is  adapted  to  some  insect  which  frequenis  and 
tiUzes  it,  and  these  adaptatiouH  are  but  a  few  cases  of  those  immen: 
numerous  ones  which  have  occurred  throughout  the  life  of  plants 
animals.  But  why  orchids  should  have  been  formed  so  difi'e 
from  other  plants,  why  any  thing,  indeed,  should  be  as  it  is,  rather 
in  some  of  the  other  infinitely  numerous  possible  modes  of  cxiste: 
be  can  never  show.  The  origin  of  every  thing  that  exists  is  wrap; 
np  in  the  past  history  of  the  universe.  At  some  one  or  more  poi 
in  past  time  there  must  have  been  arbitrary  determinations  which 
to  the  production  of  things  as  they  are. 


Tdk  following  article,  upon  the  same  general  subjeci,  ree 
appeared  in  Church  and  Slate  ': 

The  last  lecture  in  the  course  on  "  Christian  Truth  and  Mo 
Opinion"  was  delivered  in  Christ  Church,  New  York.    The  snhjd 
was,  "  Evolution  and  a  Personal  Creator."    Dr.  Smith  commeno 
hy  saying  that  while  he  was  very  far  from  bfing  an  advocate  for 
theory  of  evolution,  it  was  no  part  of  his  purpose  to  attempt  its  refa 
tion.  He  expressed  the  opinion,  judging  from  former  conflicts  betwe 
religious  and  scientific  theories,  and  the  evident  tendency  of  scietrt 
investigation  and  discovery,  that  not  many  years  would  pass  aT 
before  some  theory  of  evolution  would  ho  generally  accepted  by  i 
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BtcJ  mm  !w  the  moGt  rational  e.tjilaniition  of  the  phenomcjia  of  the 
mirrrw.  In  the  mean  time  the  mimls  of  many  persons  are  seriously 
ivtorVtl  liy  the  suppoBeJ  antagonism  of  any  such  theory  to  the  idea 
f  ft  i>i.-reonal  GO"!,  anil  therefore  to  the  whole  idea  of  natnral  and  re- 
ralpd  religion.  It  is  very  important,  therefore,  that,  in  anticipation 
fttic  general  acceptance  of  some  such  theory,  it  should  be  shown  that 
■■at  only  doca  not  militate  aj;ainat  the  idea  of  a  personal  God,  XixA 
PIPit  u  bostile  to  no  interest  of  Christianity. 

lu  carrying  out  this  purpose,  Dr.  Smith  said  that  he  should  seek, 
t  ■  starling-point,  some  ground  whieli  could  he  held  in  common  by 
beiets  who  are  without  prejudice  in  regard  to  seientific  iavestigation, 
Dd  fToliilionists  who  are  ready  to  consider  any  evidence  as  to  the 
Bftoitv  lieing  behind  and  beyond  the  phenomena  of  Nature. 

la  ■PckiDg  such  common  ground,  Dr.  Smith  referred  to  that  pe- 
BLin  the  history  of  Nature,  when  sp.ice  was  filled  witli  a  homoge- 
Hb  tnsM  which  the  Greeks  called  hyli:.  Whether  this  was  what  we 
tnally  call  matter,  or  immeaeurahly  extended  force-cent  res,  made  no 
tiffrrfncti  in  the  argument.  Beyond  this  hyle,  and  preceding  it  in  the 
tfAtr  of  thought,  is  absolute  being.  The  theiet,  of  course,  holds  this. 
I^JIfrbcn  Spencer,  the  great  leader  of  the  evoluliooiste,  holds  it 
Wmi  ^^*e  must  postulate  absolute  being,  he  says,  as  the  condition  of 
Hy  conclusions  xs  to  phenomena.  The  evolutionist  holds,  however, 
ifcsterery  thing  in  regard  to  absolute  being  ia  unknowable.  If  it  is 
ulBoTftble.  then  he  can  no  more  deny  than  atlirm  any  tiling  in  regard 
toil.  I>r.  Smith  then  said,  that  since  the  evolutionist,  on  his  own 
fffiacipKi*,  could  not  deny  it,  he  should  suppose,  for  the  present,  re- 
.stning  tbe  evidence  for  it  until  later  in  the  disenssion,  that  absulnte 
Wnjj  i«  personal  being,  with  reason,  affection,  and  will. 

J>r.  Smith  then  said  that,  having  made  this  supposition,  which  iio 
Mttoniet  pould  deny,  we  were  prepared  to  witness  the  process  of 
Hutco,  so  far  as  such  a  process  exists  in  Nature,  remembering  all 
Ntiinc  tbat  the  whole  process  and  every  step  in  the  process  are  sim- 
ly  «»pr(^»ion.i,  according  to  our  supposition,  of  the  will  and  agency 
'llw  Absolute  Being. 

W«  ftml  certain  laws  in  Nature  (which  is  only  another  name  for 
HIMflk'Of  divine  agency),  by  which  this  process  of  evolution  is  car- 
^^^B  Such  are  the  laws  of  the  persistence  of  force,  the  continuity 
rUDtiM),  oud  the  indealrnctibiUly  of  matter.  The  divine  power, 
OffUng  otwrding  to  these  laws,  builds  up  the  system  of  the  universe, 
r.  Smitb  Rhoweil  how,  on  the  theory  of  evolution,  the  apparent  chasm 
r»w«ii  inorganic  and  organic  Nature  might  be  passed  over  without 
Marbanco  or  any  iliflV-rcnt  or  peculiar  divine  ageney.  In  other 
oris,  the  proccM  might  be  continuous  without  militating  at  all 
piaaX  tbe  idea  of  the  constant  agency  of  a  personal  God,  The  evi- 
Mea  allfgoil  by  evolutionists  that  this  is  the  case,  and  that  the  pro- 
M  eonkm  fiaallf  to  Include  men,  was  considered.    The  objections 
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also  to  this  evidence  wei'c  reviewed.    In  tliis  coiiiiection  Dr.  Smith 
a  htgli  tribute  to  llic  ecientilic  Isljoi's  aud  the  theistic  pr!i)ci|j1cB  and 
ducuce  of  Prof.  Agaeei?.,  expresaiiig  t)iG  conviction,  at  the  eatae  ti 
t  hat  Prof  AgBHsiz's  seientitic  opinion  as  to  the  origin  of  epecies  re 
eenlud  a  failing  cansL', 

Tlie  objection  arieing  from  the  absence  of  nniiing  links  in  tlie  fos- 
siljfLTuus  remains  of  apeeiva  was  con  Bide  red,  and  the  refutation  claimed 
to  be  made  by  the  evolutiuutstB  waa  given  in  detail.    This  answer  ta 
the  objection  is  foutid  in  the  fact  of  the  iinpei-fection  of  the  geological 
record,  and  the  almost  entire  destruction  of  organic  remaius.  Thoj 
evolnliouist  claima  that  if  it  were  not  for  the  law  by  which  less 
vored  varieties  of  animal  life  disappeared,  the  breaks  between  apeci^^ 
would  not  exist.    Spt:cific  dislincLions  would  be  impossible.    In  tbtt 
connection  Dr.  Smith  considered  the  basis  of  specific  classification, 
giving  a  review  of  the  old  coutroversy  between  nominalism  and  real- 
ism on  this  subject.    He  also  pointed  out  how  certain  laws — anch  u 
those  of  the  transmission  of  likeness  ta>  an  original  type  ;  the  tendescy 
to  variation  ;  the  increase  of  animal  life  in  a  geometrical  ratio;  snd 
the  consequent  struggle  for  existence — would,  according  to  the  theory 
of  evolution,  give  rise  to  the  phenomena  of  specific  distinction. 

At  this  jfoiut  Dr.  Smith  claimed  that,  if  it  should  finally  be  est 
liibed  that  this  progress  in  Nature  is  conlinnoiis  until  it  reaches  am 
includes  man,  it  would  no  more  militate  against  the  idea  of  a  persooftl 
Creator  than  tlie  fact  that  the  process  of  evolution  existed  at  all. 
God  has  cboseu  that  any  part  of  the  process  shall  be  witliout  disl: 
and  special  creative  nets,  there  is  no  reason  why  the  whole  proc 
may  not  be,  and  the  continuous  chain  of  evolution  run  back  to  the 
original  creative  act.    It  must  bo  remembered,  however,  that  the  a 
ment  proceeds  all  the  time  upon  the  supposition  of  an  inci  ssant 
ubiquitous  exercise  of  the  will  and  the  agency  of  a  personal  God 
every  atom  of  matter,  or  every  force-eontre,  and  thus  underlying 
pervading  the  whole  phenomenal  universe. 

As  the  theory  of  evolution  touches  only  phenomena  and  the  l&< 
of  their  succession,  it  excludes  no  hypothesis  aa  to  what  lies  back 
phenomena,  and  the  existence  of  a  personal  God  must  be  assailed, 
assailed  at  all,  upon  other  and  metaphysical  grounds. 

Dr.  Smith  remarked  that,  although  the  subject  assigned  him 
quired  him  to  consider  merely  the  rclalion  between  the  theory  of 
lution  and  the  doctrine  of  a  personal  Creator,  yet,  inasmuch  as  it ' 
his  desire  to  show  that  oven  if  the  theory  is  true  it  aff'ecls  no  inte 
of  Christianity  injuriously,  he  would  say  a  word  in  regard  to 
Scriptural  account  of  the  creation,    Tlie  interpretation  of  the  B: 
is  more  or  less  modified  in  each  succeeding  age,  and  is  thus  more 
more  correctly  umlei-stood.    The  Bible  has  passed  through  the 
cf  astronomical  and  geological  investigation,  and  its  anlhority  is 
only  unimpaired,  but  is  increased  by  the  ease  witli  which  it  is  fc 
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to  be  lulapttd  to  every  eiage  of  scieutific  progress.  Cerlain  poculiari- 
tk«  io  Heltrew  words  uaod  in  describing  the  creation  were  here  re- 
ferred to. 

Up  to  this  point  the  PxiBtonoo  of  a  personal  Creator  had  been 
jilaced  in  the  argument  npon  bj-pothetical  ground.  Dr.  Smith  then 
considered  the  evidence  upon  which  thia  truth  rests,  drawing  a  dia- 
linction  between  the  uad  erst  an  ding  and  reason,  affirming  the  intui- 
tional i>ower  of  reason  and  following  the  lino  of  iho  great  philosophers 
like  Coleridge,  Kant,  Leibnitz,  ami  Plato,  A  rational  jdan  in  the 
aniver$«  made  every  supposition  irrational  except  that  of  a  reason 
preceding  phenomena  and  upon  which  phenomena  rest. 

Supposing,  then,  that  the  theory  of  evolution  should  finally  l>e 
etublisbed,  we  find  in  Christianity  tho  completion  of  the  process,  by 
ihe  umon  of  man  with  God  in  the  Incarnation,  This  view,  which 
presents  all  things  as  complete  in  Christ  coming  from  Him  and  re- 
turning to  Him,  gives  a  grandeur  to  Nature  which  it  cannot  otherwise 
pMsess.  Dr.  Smith  closed  with  a  quotation  from  Coleridge's  "  Hymn 
kt  the  Valley  of  Cbainouuy." 


SKETCU  OF  DR.  J.  P.  JOULE,  F.  E.  S. 

rlhe  discovery  of  chemical  analysis  by  moans  of  the  specirum  be 
acirvpted  as  the  most  brilUaut  scii-ntilic  achievement  of  the  present 
ontury,  tbo  research  by  which  the  conservation  of  energy  became 
*  (Wtblitlied  on  a  basis  of  exact  quantitative  experiment  must  be  re- 
guded  u  fax  more  profound  and  important  in  its  oonscqaences.  This 
|mi  generaliE-ation,  beyond  doubt,  is  the  property  of  no  single  Intel- 
ltd.  Many  men,  in  didercnt  countries,  had  independently  arrived  at 
tbe  concc-ption,  and  had  furnished  various  kinds  and  degrees  of  evi- 
tecc  that  it  was  true,  but  tbc  honor  of  its  first  experimental  demon- 
■truion,  by  which  the  quanlitative  convertibility  of  forces  may  bo 
nttUicheil,  belongs  to  the  subject  of  the  following  sketch. 

iua»  I'REScorr  Jocxe  was  born  at  Salford,  England,  on  Christmas- 
tn,  1B18,  )ind  was  privately  educated  at  home.  He  early  showed  a 
till*  for  •cicrilific  study,  and,  at  tbc  age  of  fifteen,  became  a  pupil  of 
Dr.  John  Daltnn,  the  chemist.  This  celebrated  man — atomist  and 
Qnkcr— came  to  Manchester,  and  became  Professor  of  Mathematics 
Natural  Philosophy  in  the  New  College ;  and,  when  that  was  re- 
ttored  to  York,  b«  n^^mnincd  as  a  private  teacher  of  the  same  subjcels. 
Bj  him,  young  Joule  was  initiated  into  mathematics,  and  trained  in 
lb  irt  of  crxpcrinicnl. 

Ifr.  Joalr'ii  attention  was  earlj'  turned  in  a  direction  which  nalu- 
nllj  led  him  to  liis  great  discovery.    At  »u  early  age  he  took  up  tbo 
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subject  of  electro-magnetic  engines  ;  the  idea  of  nsing  electricity  sa  a 
motive  power  being  then  a  favorite  one  among  scientific  men.  Ua^ 
made  inventions  to  employ  electro-magnetic  force  as  a  motor,  and 
first  scientific  paper  was  upon  this  subject.    But  the  reanlt  of  his 
vestigations  was  the  abandonment  of  any  expectation  of  obtaining  a 
valuable  power  from  electro-magnetism.    But,  while  giving  up  the 
hope  of  arriving  at  any  important  economical  conclusions,  Mr.  Jonl^^ 
continued  his  researches  on  the  laws  which  govern  the  lifting  ao^H 
Buataining  power  of  the  electro-magnet.  Karly  in  1841  he  gave,  in  the 
form  of  a  lecture  in  the  Royal  Victoria  Gallery,  Manchester,  the  result 
of  his  esperiraontB  on  a  new  class  of  magnetic  forces,  with  the  prelimi- 
nary Btaicraeut  of  what  bad  been  done  by  M.  Jacobi,  of  St.  FeterGbur^^ 
and  himself,  in  the  way  of  applying  maguetism  as  a  motive  P<>^4H 
Mr,  Jacobi,  it  may  be  remarked,  is  reputed  to  have  been  the  first  who 
constructed  an  electro-magnetic  machine  capable  of  producing  cou- 
tiuuous  movement,  and  which  was  for  a  long  time  used  in  impelling  a 
boat  on  the  Kova,"    Mr.  Joule  subsequently  continued  this  inreetii 
lion  in  conjunction  with  Dr.  Scoresby,  and  from  the  results  of  the 
calculations  it  appeared  that  a  gram  of  coal  consumed  by  a  stes 
engine  will  raise  143  pounds  one  foot  high,  while  a  grain  of  zil 
consumed  in  a  voltaic  battery  can  raise  theoretically  only  80  pound 
Tlic  cost  of  power  by  eloctro-magnetism  was  estimated  to  be  twenlj 
five  times  greater  than  the  cost  of  an  equal  amount  of  steam-powe 
Mr.  Jouto  Lad  arrived  at  the  theory  of  the  magnetic  engine  whfl 
tweoty-ono  years  of  age,  and  in  1840  he  had  published  a  paper 
Sturgeon's  "Annals  of  Electricity,"  demonstrating  that  there  is  "i 
variation  in  economy,  whatever  the  nrrnngcmeut  of  the  conducting 
metal,  or  whatever  the  size  of  the  battery."    Kindred  to  the  subject 
of  electro-motive  raachines  is  that  of  the  air-engine,  to  which  Mr.  Joule 
gave  considerable  attention. 

"Dr.  Joule  has  pursued  eeveral  lines  of  inqmry  conjointly 
other  philosophers.    His  communication  to  the  Royal  Society,  ' 
the  Changes  of  Temperature  produced  by  the  Rarefaction  and  C 
densation  of  Air,'  in  which  he  pointed  out  the  dynamical  cause  of 
principal  phenomena,  and  described  the  experiments  on  which  Lis  c 
elusions  were  founded,  led  Prof.  Thomson,  of  Glasgow,  to  emb 
with  Dr.  Joule  in  a  aeries  of  elaborate  investigations  '  On  the  The 
Effects  of  Fluida  in  Motion.'  The  firat  of  their  scries  of  four  papers 
read  before  the  Royal  Society,  in  June,  1853  ;  the  last  in  June,  18 
The  whole  will  be  found  published  at  length  in  the  'Philosoph' 

'  Since  Jncolii's  eliiboratc  eiperiment*,  many  other  electro-motors  hmc  bm« 
ajruclcd.    Thi>  UIc  Mr,  Sturgeon,  of  Unnchcater,  wUb  vtiom  Ur.  Joulo  corres 
in  his  euif  inqiLirieg,  pumped  waler  vitb  an  eleclro-nikgnct ;  Mr.  DftTidsoQ,  of  Aberi 
drove  n  turning-Uthc  by  Iho  tuiine  power;  iind  in  1848  Sir  DuviJ  Breveler  g*i1i-d 
rate  of  a  mile  an  honr  Id  ■  boat  ihua  impelled,  nnd  conHlniOlciI  by  Mr.  Diliwio,  of 
■eB.    In  tills  eom:itrf  Heasn.  DirenpoTt  and  Cook  inTostit^ted  the  tubjeet 
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Tmuaoiions.'  Dr.  Ljon  Playfair  and  Dr.  Joule  have  also  publislicil 
u  account  of  a  conjoint  investigation  into  the  volumes  occupied  hy 
bodies,  both  iu  the  solid  form  and  when  di.sgolvcd  in  trater,  nnd  linvu 
obt-iincd  pesulo  of  aa  nnexpected  nature  as  well  aa  of  great  value. 
Among  otUer  curious  results,  they  found  that  'many  salts,  when  dis- 
■olTL'd  in  water,  do  not  add  to  llio  bulk  of  t!ie  water  more  than  Is  due 
to  the  water  actually  present  in  llie  Baits.*  Thoy  have  further  shown 
that '  when  salts  do  add  to  the  bulk  of  the  water  in  which  they  are 
dissolved,  the  increaso  of  the  bulk  corresponds  to  that  of  a  volume,  or 
tome  multiple  of  a  volume  of  water,'  " 

Dr.  Joule's  inventive  talent  was  early  shown  in  the  construction 
of  galvanoraeterB.  In  1863  he  described  to  the  Mancliestct-  Society 
his  new  »nd  extremely  BeuBitivo  thermometer,  which  was  able  to  de- 
tect tlie  heal  radiated  by  the  moon.  When  the  moonbeam  passed 
gnJoxIly  across  the  instrument,  the  index  was  deflected  several  de- 
p««t,  first  to  the  right  and  then  to  the  left;  thus  showing  that  the 
ilrin  the  tnitirument  had  been  heated  a  few  ten-thou^andttis  of  a  de- 
gree by  the  influence  of  the  rays.  These  experiments  were  lately 
WStmA  to  by  the  present  Earl  Rosso  in  a  lecture  on  the  same  subject 
dcfirrred  at  the  Royal  luBtitution. 

It  was  about  1840  that  Dr.  Joule  began  to  direct  his  special  atten- 
lira  ^a  the  subject  of  heat.  lie  made  a  commanication  to  the  Royal 
Society  in  that  year,  announcing  the  discovery  of  a  principle  in  the 
brtlopntcnt  of  heat  by  tbe  voltaic  principle,  in  which  he  established 
MUtions  bclwecii  heal  and  chemical  affinity.  This  paper  is  recognized 
M  containing  the  germ  of  the  subsequent  unfoldinga  of  dynamical  sci- 
<^  in  relation  to  chemical  action. 

The  old  view  of  the  nature  of  heat  still  prevailed,  although  the 
'Wl&ritions  of  Bacon  and  Locke,  and  the  rcsenrehes  of  Rnmford  and 
Diry,  had  undermined  the  notion  that  heat  was  a  subtile  matter  or 
■Utprial  agent  diffused  throughout  all  bodies,  and  had  prepared  the 
mj  for  its  apprehension  as  a  mode  of  molecnlar  motion.  The  first 
Bowirorthy  advance  toward  the  eglablisbment  of  the  meclmnlcal  theory 
ot  hrai  was  made  by  Si-guin,  a  Frenchman,  in  1839,  and  by  Mayer,  a 
B,  in  1842,  who  had  propounded  the  hypothesis  that  the  heat 
4Tcd  in  (impressing  an  elastic  fluid  is  exactly  cqnivalcnt  to  the 
ng  force.  But  tlie  theory  was  not  yet  established  upon 
I  aiperimental  banis,  so  as  to  command  the  assent  of  the  scientifia 


Independently  of  what  had  been  done  by  others,  and  working  in 
hit  own  line.  Dr.  Joule  had  established  relatione,  as  we  have  sceu,  be- 
^nm  brat  and  chemical  affinity  in  1840,  and,  some  two  years  later, 
WqipUvd  the  dynamical  theory  to  steam-engines,  to  electro-magnetio 
miars,  lo  vital  processes,  and  to  chemistry.  "Ilis  paper  on  the 
*lb(tnc  Origin  of  Heat'  was  a  first  oommunication,  in  1842,  to  the 
itigg  of  tbe  British  Association  at  Manchester — the  last  meeting, 
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ill  of 


bj--lhe-»-aT,  at  wliicli  Dultou  uppeared;  ami,  on  August  21,  1648,  %  " 
circ  urns  lance  which  requires  epecial  mention,  he  communicated  % 
eccond  paper  to  the  Association,  then  meeting  at  Cork,  in  which 
deacribea  aaerios  of  ejperiments  ou  magneto-electricity,  ei  ecu  led  wit^^ 
a  view  to  determine  the  mechanical  value  uf  heat,    Experiroents,  with 
a  like  object,  on  the  condensation  of  air,  wore  communicated  to  the 
Association  in  1644 ;  and  in  1845  his  important  paper,  'On  the 
clianical  Equivalent  of  Heat,'  detailed  the  rcaolts  he  had  gained  froj^| 
water  agitated  by  a  paddle-wheel.    In  following  years,  the  same  bd^^ 
jecl  was  persoveriugly  prosecuted,  by  numerous  and  yet  more  accurate 
experiments,  until  his  grand  determlnaliou  was  finally  reached.    In  an 
elaborate  paper,  read  before  the  Royal  Society,  January  21,  1849,  and 
published  in  the  'Philosophical  Transactions '  of  1S50,  we  have  tka 
results  thus  slated :  1.  '  Tiie  quantity  of  heat  produced  by  the  friction 
of  bodies,  whether  Bolid  or  liquid,  is  always  proportional  to  the  quan- 
tity of  force  expended;'  2.  'The  quantity  of  heat  capable  of  increasing 
the  temperature  of  a  pound  of  water  by  1°  Fahr.,  requires  for  its  evo- 
lution the  expenditure  of  a  uiccbanical  force  required  by  the  fall  of 
772  pounds  through  the  space  of  one  foot.'  " 

I)r.  Tyndall  gives  the  following  explanation  of  the  term"fi 
pounds,"  used  as  a  measure  by  Joule :  "  The  quantity  of  heat  wi 
would  raise  one  pound  of  water  one  degree  in  temijeraturc  is  exactly 
equal  to  what  would  bo  generated  if  a  pound-weight,  after  having 
fallen  7"2  feet,  bad  its  moving  force  destroyed  by  collision  wilh  the 
'  earlli.  Conversely,  the  amount  of  heat  neecssnry  to  raise  a  pound  of 
water  one  degree  would,  if  applied  mechanically,  be  competent  to  raise 
a  pound-weight  7"2  feet  high,  or  it  would  raise  772  pounds  one  fool 
high.  The  term '  foot-pound'  expresses  the  lifting  of  one  pound  to  lh& 
height  of  afoot.  Thus  the  heat  required  to  raise  the  temperature  of  oql 
pound  of  water  one  degree  being  taken  as  a  standard,  772  foot-pOQud 
constitute  what  in  called  the  m&:haniml  tquivaltnt  of  heat."  I 
A  sharp  controversy  arose  a  few  years  since  in  England  as  \ja  tbl 
relative  merils  of  ilayer  and  Joule  izi  contributing  to  the  estublktl 
ment  of  the  truth  of  the  mechanical  equivalent  of  heat.  Dr.  JouH 
states  his  own  relation  to  the  investigation  as  follows:  "Mayer,"M 
says,  "appears  to  have  published  his  views  for  the  express  purpose  oil 
securing  priority.  He  did  not  wait  until  he  had  the  opportunity  ofl 
supporting  them  by  facts.  My  course,  on  the  contrary,  was  to  pud 
lish  only  such  theories  as  I  had  eslubli^hed  by  experiments  calculatefl 
to  com.mend  them  to  the  scientific  public,  being  well  convinced  of  thi 
truth  of  Sir  John  Hcrsehel's  remark,  that  'hasty  general! nation  is  til 
bane  of  science.'  ...  I  therefore  fearlessly  assert,"  writes  Dr.  JonlA 
iu  August,  1802,  "my  right  to  the  position  which  has  been  gencralM 
Bccorded  to  mo  by  my  fellow-physicists,  as  having  been  the  tirsl  ^ 
give  decisive  proof  of  the  correctness  of  this  theory." 
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Prof.  TjTidiill,  allliougli  the  English  champion  of  Mayer's  claims, 
(liti  fttajile  /ufilice  to  his  own  coimtrymau,  us  the  following  passage 
thowB :  It  is  to  Mr.  Joule,  of  Slanchoster,  that  we  are  almost  wholly 
iuilfhifd  for  the  experimental  treatment  of  this  subject.  With  Lis 
miiwl  firmly  fixed  on  a  principle,  and  undismayed  by  the  eooluesa  with 
wbtoh  liis  first  labors  appear  to  have  been  received,  he  persisted  for 
ytfara  in  his  attempts  to  prove  the  invariability  of  the  relation  be- 
tween heat  and  ordinary  mechanical  force.  He  placed  water  in  a  euit- 
ablc  vessel,  agitated  it  by  paddles  moved  by  mcasnrable  forces,  and 
dvi4^nnincd  the  eltivalion  of  teni|H!ralure ;  ho  did  the  snme  with  mer- 
cury »nd  eperm-oil.  lie  caused  dibks  of  cast-iron  to  rotate  against 
eub  olher,  and  measured  the  heut  produced  by  their  friction.  He 
urged  watiT  through  capillary  tubes,  and  measured  the  heat  thus  geii- 
entetl.  The  results  of  bis  experimeuts  leave  no  doubt  upon  the  mind 
tliM,  niidiT  all  circumstances,  the  absolute  amount  of  heat  produced 
by  a  definite  amount  of  mechanical  force  is  fixed  and  invariable." 

For  this  great  scientific  achievement  the  Royal  Medal  of  the  Royal 
Society  was  awarded  to  Mr.  Joule  in  1 852  ;  and  eight  years  later,  when 
acn  of  Bcieace  began  more  fully  to  apprehend  the  great  value  of  the 
diicovery,  he  was  presented  also  with  the  Copley  Medal  of  the  Royal 
Society.  Ou  tliut  occasion,  Sir  Edward  Sabine,  the  president,  allud- 
ing to  ibc  former  award,  used  the  following  words:  "Both  awards  re- 
fer lo  the  same  esperiments,  and  ai-e  Buhslanlially  for  the  same  great 
lU'p  in  natural  philosophy.  You  arc  all  aware  that  a  great  principle 
IiW  been  added  to  the  sum  of  human  knowledge — one  fruitful  in  aou- 
n<{iwnccs  in  a  thousand  ways,  and  which,  being  accepted  among  uii- 
ilitlioted  truths,  '\»  now  embodied,  without  question,  alike  in  the  most 
tiil<ymogiug  speculations  and  the  most  maltei'-of-fact  practice.  The 
mrd  of  two  medals  for  the  same  researches  is  an  exceedingly  rare 
pnetcdiag  in  uur  society,  and  righlly  eu.  The  council  have,  on  this 
Mcttkin,  di'flired  lo  mark  by  it,  in  the  most  emphatic  matter,  tlieir 
•two  of  the  ipeeial  and  original  character  and  high  desert  of  Mr. 
Jooto's  discovery.  Xo  words  of  mine  could  add  to  the  value  of  the 
•»>rd." 

Dr.  Joule  has  figured  but  little  in  the  fields  of  popular  science,  hav- 
it;;  ooty  given  a  few  lectures  to  the  people  in  Manchester,  and  pul>- 
liiU  DO  Ituok,  as  wc  are  aware,  of  any  kind.  But  his  coutributions 
tetrirotifici  jfcrioiticals  and  llie  transactions  of  learned  societies  are 
Ttrr  KiinieroQB.  and  give  the  results  of  prolonged  and  inceeaanl  origi- 
Ml  iitrniligfttioiiB,  extending  tbnmgli  many  years.  He  bi.'camc  a 
fUbirof  the  Itnyivl  Society  in  1850,  received  the  degree  of  B.  C.  L. 
frm  OxC>rd,  of  LL.  D.  from  the  Universtlies  both  of  Dublin  and  of 
Xlabar^h,  i*  ft  corresponding  member  of  the  Institute  of  France, 
•dIwu  PrMi'Icut-ilect  of  the  British  Association  for  the  Advanco- 
■M«f  Ijcieooe,  vrlilob  met  at  Bradford  last  year. 
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A  rOSEIGS  IBXSOy  AXD  A  DOMESTIC 
APFUCATloy. 

THE  eelobratoi]  Tiotilionie  coae,  now 
closed  in  Eoglaiid,  has  one  aspect 
wliicJi  is  03  full  of  iDBtrncIion  for  qs  as 
for  ttic  people  uinong  whom  it  occurred. 
Til  a  leading  facts  liavo  been  often 
prinlcii,  but,  aa  tho  proceedings  drafted 
throngh  several  years,  it  may  be  well  to 
make  n  brief  suuimary  of  Ilje  msin  facts 
involved  in  it.  Eoger  Charles  Tich- 
homo  was  born  in  1829,  and  was  heir 
to  a  baronetcy  and  an  imnienae  English 
estate,  yielding  a  revenue  of  8100,000  a 
jear.  Ills  parents  were  on  ill'Ossorted 
couple,  of  English  origin  and  French 
connection,  hnbitalion,  asd  language. 
The  faiher  is  represented  os  weak,  and 
the  mother  indolent,  selfish,  ond  wiilftil. 
The  family  wos  Rmnan  Catholic,  and 
the  hoy  passed  tliroiipli  the  bands  of 
priests  and  liitors  In  Paris,  and  after- 
ward attended  school  ot  Stonyhurst. 
He  then  entered  tho  army,  where  he 
remained  three  years,  when,  tired  of 
home,  ho  resolved  to  travel,  and,  after 
vieitinR  various  ports  in  South  America, 
disappeared,  and  is  supposed  to  have 
been  lost  by  tho  sinlitng  of  a  ship  at 
sen  in  the  spring  of  1854.  Ilis  pcrson- 
olily  WAS  pecuhnr  ond  marked.  Slen- 
der in  phytique,  and  with  the  manners 
of  a  gentleman,  he  hud  a  halt-French 
and  half-English  education,  and  "his 
examinations,  his  regiments,  his  bar- 
rocks,  his  instrnelions,  his  drills,  h'la 
pecniioritiea  on  iinrodo,  in  the  mess- 
room,  or  in  quorters,  Tiis  favorite  nov- 
els, his  amnsetoenls,  his  French  songs, 
hislopicsof  oo&ver»ation,  his  associates, 
the  cut  of  bis  clothes,  tho  stylo  of  his 
boot*,  his  whips,  his  fowling- pieces,  his 
tobacco-pipes,  his  days  of  leave,  his 
' — '*ching.  and  his  peculiar  rendering 
words  of  command,"  were  well 
1  and  perfectly  remembered  by 


lus  associates.  He  wor,  besides, 
ons  letter- writer,  and  when  in  ilM 
World  kept  a  full  journal,  often  cop 
it  several  times,  and  sending  it  home 
the  form  of  letters  to  hjs  mother  anil 
nont.  "There  was  no  change  notice- 
able in  him  before  leaving  borne,  or 
any  tendency  to  alteration  of  person, 
gait,  or  expression,  nor  any  symptom 
that  be  was  leeoiuing  less  of  a  gentle- 
man, or  inclined  to  desccDd  to  a  lower 
and  freer  social  stratum." 

Tliu  ilisflppearonco  ond  eapposed 
death  of  Roger  placed  his  proud  and 
willful  and  hnir-inaano  mother  in  on 
nnpleasnnt  position  in  regard  lo  the 
estate,  which  woold  go  to  the  child  of 
a  detested  daughler-in-law.  The  di^ 
appointment  became  a  possession,  a 
frenzy,  ond  she  was  determined  not  t« 
endure  it.  She  accordingly  adverli 
in  Anslralia  for  inlormation  regonli 
the  missing  heir  of  the  Tlchbome  est 
It  was  a  promising  region  in  which 
ficd  one :  as  the  London  Timu  remnrb. 
"Averjlnrge  class  tliere  are  more 
less  adventurous,  taking  the  license 
cluming  tho  immuniticB  of  that  cha: 
ter.  Olten  changing  employmeDI 
companionship,  and  filling  up  the 
as  they  know  best,  they  meet  at 
tions,  at  diggings,  at  the  bars  of  ho' 
hearing  and  telling  wild,  di^ola' 
strangely-trnnBiQuted  legends  of  ilist 
old  home  in  the  Kortlicm  Ilemivphi 
Id  them  a  wonder-land,  a  romance, 
n  tradition.  It  is  always  the  tin 
that  trovels  the  fartliest,  and  vbat 
do  hear  of  tho  Old  Country  is  Juct 
irhioh  wo  regard  as  tho  least  fair  mib| 
of  it.  They  are  also  great  novcl-re 
era,  and,  while  they  read  in  shiiti 
volnnies  numerous  slories  of  patrinio- 
nies  going  a-begging,  heirs  lost 
found,  and  clever  men  mating  Ih 
way  to  the  palace  from  tbo  dungh 
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Ihe/  are  alia  told  tliot  ■  truth  U  stranger 
tiaa  fiction,'  sad,  what  ia  more,  thai 
•ndAcitjr  ii  lometimea  toaad  better  than 
mUior."  And  so  the  desperate  mother 
"  liad  It  pabliabed  out  there  that  there 
vera  good  groands  for  bulioviug  her 
toa,  tli«  beir  of  a  splondid  patriuionj', 
tv  liar«  ■urrif-ed  a.  wrook  oS  the  coo^ 
of  Soatli  AtDorica,  n  licre  Lu  had  been 
ITWraliDg.  And  lo  have  possibly  foond 
Ilk  nf  to  Australia,  where,  for  reasons 
of  kisoirii,  he  might  have  changed  bis 
naae,  assmned  k  diagoise,  and  adopted 
•Mne  oommon  oconpatioD." 

n«  idTerUser  found  her  costoiaor. 
TWe  was  an  adventurer  in  Australia, 
orOrtoa  byname,  altljoiitih  pius- 
mider  another  cognomen,  a  batubor 
■ad  iMck-driver,  nbo  hod  sailed  about 
tW  Atiutio  and  Facifio,  had  visited 
lb*  plaeea  wbere  Roger  Tichbome  bad 
btnt,  had  hod  Tsrious  occupations,  was 
aUai)  of  C-utholic,  and  an  adopt  at  da- 
|0d|;.   lie  anuounced  himself  as  Sir 
Itopr  Tiehliome,  the  sole  survivor  of 
ttalMI  Bella,  who  nas  picked  up  and 
labn  to  Atutralia  bf  another  vessel, 
vUth  iritli  all  its  crew  hod  quite  ran- 
UMdoQt  of  exisl«ac«.   The  case  would 
MM  to  have  be«n  unpromising.  The 
Aiimt  vaa  a  fat,  clams;,  ignoiront, 
Iw4r«d  vagabond,  who  did  not  nn- 
4ntod  a  word  of  French,  and  could 
M  Vitle  a  note  without  twenty  vulgar 
Uvlcn,  and  for  twelve  months  after 
li  0r»  hinxelf  out  ju  Sir  Roger  he  was 
MwuuJy  in  the  dark  as  to  every  thing 
fWiillni,  III  tiie  TicLbome  family  bo- 
.ted  a  liw  stray  tm^U  which  he  hod 
sp  from  the  newspapers — ho 
M  Icnow  whtn  Iliu  family  prop- 
MfvaarfuialcO,  norevca  his  mother's 
Mmu   It  U  tM  that  at  6r»t  he  was 
MIy  Mtiont  about  bis  pretensions, 
IM  ka  waa  aooo  Burrounded  by  plenty 
tt  thaw  that  were  aorioas — attomoja, 
MMf-UoiWa,  apoeuktora,  hangers-on 
tt ifl  Uoda,  alupid  dupes  and  oonscioos 
■MspIlMO,  who  backed  hhn  up,  and 
Wt»A  Uai  oa  In  the  enterprise  of  re- 
ridatet  tb«  MUto.   Uoroorer,  money 


waaneodeJ,  and  had  to  bo  odx-anced; 
nnd  those  who  contributed  it,  nllhongh 
they  may  have  doubted  at  first,  doubted 
no  longer. 

Of  course  it  wUl  bo  said,  a  mother 
would  know  her  own  son,  and  the  quea- 
tiijQ  of  identification  could  bo  at  once 
and  very  effectually  settled.  But  she 
did  not  wait  to  soo  him  before  deciding 
the  point.  "As  she  had  made  op  her 
mind,  not  only  that  her  son  lived,  but 
alio  that  he  had  lived  for  a  long  period 
among  the  suum  of  tbo  human  race,  un- 
der fulso  names  and  disguises,  pursuing 
low  occopatiouB,  and  wilKully  forget- 
ting all  he  was  or  had  overleameJ,  her 
anticipations  were  only  corrobo rated, 
and  her  fdth  strengthened  by  all  she 
now  heard  of  the  man's  figure,  habits, 
language,  writing,  and  associations." 
Every  thing  was  encouraging,  and  sev- 
en years  ago  the  ttairaont  landed  in 
England,  and  was  at  once  recognized 
by  the  overjoyed  mother  as  her  long- 
lost  son.  The  favoring  cironmstanoea 
and  the  tactics  to  wbiuh  they  gave  rise 
ore  thus  described  by  the  2i»im  writer: 
"  Thoto  was  tliD  iDfatoutDil  iDother,\Tlio  al 
ODDQ  hnndud  over  to  her  BUppaacd  eoa  cvory 
letter,  jourunl,  and  token  of  every  kind,  and 
all  Iho  infomistioo  she  could  give  toward 
tbo  cstnblintimeDt — that  ii,  the  fabricitiou — 
of  anIduDtily.  TIiQ  clauDont  Lad  ulaa  clover, 
and,  cf  Gourae,  UDAorupuloLia  aflaidtanta,  who 
Daw  at  oncD  what  tbny  had  to  do,  and  v'ho 
did  it,  As  the  np]niarancoB  woro  Ofc-ainst 
him,  thoy  must  not  thrrjw  away  tt  chxiMm. 
What  ihsy  had  to  do  was  to  oonsttuot,  by 
poaitivo  aad  partiaular  ovideuoo  of  the  moat 
miouw  and  ciroumstaaliol  kind,  a  fabric  of 
ideDLillcalion  so  large  thai  even  if  a  good 
deal  wen  knocked  over,  there  would  re  mala 
enoagh  for  the  purposo,  or.  If  nut.  oneugb 
Bt  leant  to  protract  the  war.  Acnardingly, 
all  sorts  of  peopio  woro  carefully  huntod  np, 
sounded  ai  to  their  knowledgo  of  thu  true 
Bagcr  TiehborDD,  nad  their  own  rceoUootiona 
wound  oqt  of  thein.  Thvy  were  then  pliud 
with  tho  eviJoDco  of  others,  and  put  upon 
tho  liuo  of  inquiry  they  were  to  lake  with  tbo 
claimoDl.  Wo  think  it  may  boeaidlhat  ovory 
interview,  not  to  say  every  mooting,  ofanap- 
paroDtly  oaiua!  cant,  was  prcartanj^od,  and 
doDoby  prDtrrammc.  Every hody  was  Trsiikly 
told  ho  Wauld  bo  rather  BtoTtlcd  at  Orst,  but  at 
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tlie  AUnc  linio  aaiiimd  that  the  moBt  f^mpc- 
tunt  wltnciBF^i  bod  bvgun  with  incredaUlf 
■ind  ended  la  rnll  belief.  There  «u  i  mniiu- 
ftMoryof  uUUavltsriMKlrtolwiulimitttd  for 
iba  ei(^ature  of  all  iclia  bsd  nude  even  a 
portlttl  BUirrnclur  of  tbeir  judgment.  Tbe 
man  biiaaelf,  il  waa  alway >  admitted,  wu 
inJocJ  a  prmli^ioua  dovelopnieDt,  ao  Lbe 
eompariaDii  vui  alwaja  led  svay  from  tho 
persOD  to  aonio  minute  or  out-of-the-way 
oireumaliincta,  wiiieb  it  waa  aaid  '  none  but 
KtigcrTiolibpfTieeuuldpoaaihlj'bavoltnomi.' 
Pew  eonsiiipred  bov  oompletely  tbe  de- 
futitce  bad  buen  optned  to  ibocluimaDl,  uid 
that  be  bad  tbe  ruu  of  tbe  Tictborne  annuia, 
artbivea,  ([""ip.  "nd  every  tbinjf.  Every 
day  bo  bod  opportuniliBs  of  aequiring  a  lit- 
tle more  of  tlie  aociul  glosa  wbicb  befitted 
hla  ueumed  rank ;  ever)'  da;  bia  atock  of 
information  ""'aa  added  to  ;  eveiy  frosb  wit- 
uuaa  contribnted  ■orae  itema ;  every  day  of 
botb  tE'iala  Kupplied  new  matoriula;  eveiy 
time  a  qiicaliou  waa  repeated,  the  cluniant 
oould  atiawer  il  better  tbon  hafore,  boiny 
belter  iaformodund  better  udviicd.  Tboo 
be  oouid  nlffava  plead  tbe  tricliB  of  memory, 
nud  traa  ni'ithcr  Bshjitned  to  Lave  tbinga 
brought  tt  bis  remembranoe  nor  to  bava  for- 
^tteD  what  be  had  aaid  tbe  day  before/^ 

Of  the  stapendoDS  trial  wLich  fol- 
lowed, tho  whole  world  ia  nwaro.  Six 
years  ago  Iho  clnimont  applied  to  the 
Court  of  Clmaoery  as  a  first  etep  to 
k^gnl  proceed  itte^i,  and  three  years  aince 
he  cotnmenccd  n  trial  of  ejeL'ttneiit  ia 
tlio  court  of  Comnioii  Pleas,  which 
laiteil  six  monihs.  Nine  montfaa  ago  he 
won  Liiiiself  put  upon  his  trial  for  per- 
jtiries  committed  in  llio  former  case, 
and  Qllcr  189  dayfi'  ai^iudication  Lo 
wiw  toTivicted  hy  the  jury  in  half  an 
hour,  OS  n  perjured  impostor,  Tho 
solii:itor  -  general  occnpied  tUirtv-ooo 
days  in  opening  Iho  cnse,  the  eoun- 
Bcl  for  defuDSO  constimed  fort/'BovcQ 
days  in  summing  up,  and  tlio  chiof-jiis- 
tico  toolc  eishtcen  days  to  deliver  his 
charge,  whieh  would  hare  filled  180 
eohimns  of  tho  London  Timn.  Half  o 
million  ik'llnrs  were  contrihnted  by  tlio 
Engliah  poo|>!e,  in  tlio  sLape  of  honds, 
to  enable  Ihi-  rlainiant  to  proaecnto  tLo 
cnae,  and,  according  to  the  .fpKlalor, 
it  coal  to  nil  parties — tho  crown,  the 
Tioliborne  family,  and  the  defendant's 


iDpporlerg — more  tJian  n  million  ind  i 
quarter  of  dollaral 

Such  are  the  leading  features  of  the 
most  extraordinary  and  the  most  cele- 
brated lawEuit  iu  all  history,  wbtdi 
ha«  just  come  to  an  end.  ThequeitkiD 
now  arises  how  it  became  possible  Ic 
get  up  so  tromondoas  a  straggle  over 
ao  Bimplo  an  issue.  It  might  perplex 
UB,  far  away  oa  we  fire,  Co  find  a  satta- 
faclory  nnawer,  but  tbe  whole  BriLiab 
prcBs  comes  to  our  relief  with  a  nna- 
nimity  and  on  emphnBis  [hat  are  quite 
rcitiarkablc.  Tbej  ugroi:  that  tlio  causo 
of  so  monstrous  and  ovorgrown  a  pro- 
cedure is  not  to  ho  ascribed  to  the  de- 
fects of  English  lan'-praetico,  bot  to  tho 
gross  igiiorutic«,  the  ully  tovo  of  ihe 
marTi-looa,  the  stupid  crcdcditT,  and  tho 
wide-mouthed  gullibility  of  tbo  English 
people,  who  backed  up  the  case  and 
furnished  the  moans  fur  lighting  it.  Th« 
Spettator  says:  "  Tho  credulity  wliicb 
has  been  disclosed  throughout  tbe  case 
is  positively  frightful.  .  .  .  Evidence 
of  the  most  niianawerahle  character 
left  the  beliovera  abaolatelj  tiuniovi-d." 
And  of  tho  judge's  charge  it  sayt: 
"  Nothing  hut  that  slow-dripping,  la 
nous  narrative,  with  all  its  lengthy 
tors,  and  all  its  moral  retlectioDs,  and 
its  apt  <jiiotatii>ns  to  justify  ita  oKi" 
would  ever  hare  foirly  driven  it*  i 
(aons  out  of  the  Brilii^h  public." 
Saturday  Reriea  says : 

■'Biibop  Butler  ii  reportHi  to  lar 
turned  u}>on  bia  aetretary  «icb  the 
iuqairy,  '  Why  might  not  Inrde 
men,  and  vbole  comiaimitiea,  be  ititri 
Sla  of  insaaily  aaacU  aa  inJividuati  <' 
Blartlcd  aeerelBiy  could  onlysnpgest  wliiBM 
Upon  ProvideiiM  to  overt  aueh  ■  calaniitj. 
Il  mould  certainly  appear,  bo«cv«r, 
there  are  epldemiea,  if  not  of  ininafutj, 
leaat  of  infcetieua  folly  and  uurcaannililf- 
ness,  which  come  lo  pretty  much  the  kdc 
thing.  Il  is  aearerly  poaaiblo  to  aeoounl 
any  other  way  for'auch  a  deplormbia  el 
liia  of  Jiuman  aillineas  aa  haa  boeu  aff~ 
in  eon aec Lion  with  tbe  Tiehbortie  caaa. 
really  auazini;  thing  about  thin  iuiiioat' 
as  we  look  baok  on  it,  ia,  that  it  ahouM 
have  impoacd  oa  arjybody.  .  .  ,  An  e^ 
credulity,  however,  can  swallow  any  I' 


•d  the  nrjr  lUScoltiei  of  Om  claimiuit'B 
Mcnivil  onl;  to  «rBii|{tliea  Che  bliad 
Akb  of  bia  aillitireiiU.  ...  It  mij  be  «iud 
^it  (lupiititf  is  B  iDi!ifi>ttutis  nnil  Dot  a 
^all  \  but  tliBTB  ifl  a  soit  of  craiikj,  coQCnn- 
kania*,  pragmnlicil  atnpiclity  trhicli  acts  il- 
MlfnpM  aupcricir  Mill  plnia  and  obrioua 
•onvUentioDi.  uid  ctaunA  Iho  ^ft  oftmaLa^ 
throoib  ■unt-uralla,  and  of  pruviu;  that  tno 
•ad  (wo  make  finr  'JI1I7  for  comiuoa  folk, 
vbioh  I*  rvolly  ail  offunSA  agiinst  dcccQCj 
•ed  nason.  Tlioro  bio  people  of  tliia  kind, 
who  aaa  bring  tNomAflvM  to  beliove  an; 
Iblag;  and  Arttmr  Oitoa  may  take  hia 
plnitt  hj  Ihe  lide  of  tha  Cock-Lane  i;hoBt, 
Ik*  wa-wipcQt,  anil  Mia.  Tdtl'ji  lilMr  of 

Tbe  LQndou  Timet,  referriog  to  the 
topet  who  wore  inado  witacttaui,  ru- 
nirk*: 

"  IfUis?  f»ll  into  an  open  trap,  hnlf  Eng- 
iMdahoiteiltlianMelreiinadj'lodoUi?  sdiud. 
Ti  IN  all  now  penaaded  that  the  cIoAiauI 
b  (  low-Noro.  ilUtrntc,  tultnur  acoiindrul, 
vliViiil  aB]r  tnita  of  edU'Wlion.  uithvr  of 
■A^ilaorof  oNifll},  with  no  tiugeilni;  sag- 
|i<lnu  of  gnltura  of  any  kind  abriulliim. .  . . 
ll*««ld  liars  basn  ipute  Impossible  fnr  this 
aw  OrV>a  to  bava  kri<t  up  bi*  caterpriaa 
Ivahsutigbt,  If  biaway  bad  not  been  made 
■if  lif  anambarof  dupea  of  various  rauki, 
lUA  lor  wvcka,  and  montbs,  and  wen 
|wii,  want  oa  Inereaiiog.  .  .  .  Wu  may 
liWMk  -anil  that  U  tbe  point  wbk'h  most 
M»M       how  came  tliU  man,  In  spilo  of 
tm  MM  cnfaTonible  appeamQMs,  to  at- 
H  md/TB,  and  to  orifuniia  Lata  a  lort 
(lilh,  w  Taat  an  amount  of  Itumau  cmdu- 
IQI  Tba  anawer  oiatl  liethit,  in  the  Srat 
tl>i(  a  Urm  pin  of  maiJiiod,  nnd  that  by 
M  BMa  sf  tho  lowett  or  l?a<t  educalnd, 
*U  la  bdUm  th»  tmprobablo  and  prodi- 
Th*f  ant readjforany  thioi;,  becauio 
Ibf  MOf  daaira  It.    For  tbit  pnr|>o«r,  and 
hwltr  ilurt  thejr  may  bu  niors  rraa  to  bo- 
•hit  Uwr  eboMB,  tiicj  Dloao  thoir 
talk*  moat  important  and  moit  lualo- 
Ufattaof  tbe  riantUii,  and  tbuir  reason b 
lltapaM  Uwa  whi«b  nhculd  control  a  de- 
dM.  A*7  pnfer  to  look  abonc  for  tlie 
HA«  |«i1i<Hlar*,  the  incidental  circum- 
■Mn.  Ml  tnma  trills  or  Otbor,  »hiah  may 
^1  l%am  •  k'J  to  111*  laaatlon.    Vanity  la 
MAal,  labor  aafcd,  and  pi'r|ilet)l;  aToIded, 
tm  tatalll*e  Burnl,  noting  npon  anuia- 
4Mc  wUalia  If  D''A  wh'>ny  iooipllcablo  to 
taifBifvra,  U  next  to  iinthini;  at  atl  in 
At  aada      rlgbt  Tnia.ni.    Wlion  peoptu 
km  of  liUj{iiunl  lu  tli«in*alvoa, 
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little  experii^nc?,  or  at  IcubI  tittlu  fruit  of  It, 
no  tcsEii  Avhkli  they  know  how  to  apply, 
their  fiuth,  and  nith  it  thuJr  adhohlon,  lh  ua 
njuoh  at  tho  morcy  ol'  any  ouu  u'lio  pruo- 
tisca  upon  it  as  a  anlmon  ia  at  tha  mercy  of 
a  dexterous  angler.  ...  It  ban  been  fyeely 
naid,  and  will  probably  be  otlen  taid  again, 
that  tLe  lougtb  ti!  time  conaumcd  bcfurs 
Arthur  Orton  luis  been  cuuvluteJ,  an  a  per- 
jured impastor,  ia  a  scandal  upou  our  law. 
Wo  coDDQt  join  in  chia  opinion.  Ijcoiidnl 
tlieraluu  bocn,  undoubtedly,  but  the  blame 
ia  miepUeeil  when  it  iaultributeJ  to  tho  ad- 
iiiiniacration  of  juatire.  The  real  ground  of 
bunuliution  i>  the  dcfeet  of  ceiuuion-Bcnss, 
and  tho  impcrfeet  eJucutiuu  of  so  large  a 
proportion  of  lliJ  Eneliali  people.  If  one 
thing  mort!  thnn  another  ts  and  ought  to  be 
the  object  of  Iraining  in  schools,  in  collegoa, 
and  in  dutly  life,  it  shuuld  bu  to  enable  a 
man  of  full  yoais,  oud  in  Ibc  poaaeafiion  of 
ordinary  faculLics,  lo  know  what  to  beUoVB, 
and  what  to  diebelieve.  to  diBcriminete  liie 
vulcie  Einil  the  weight  of  evidence,  to  rqecl 
Ibo  fuloe  and  to  iliiieQl  the  true." 

The  Britisli  press,  U  is  evident,  lias 
not  failed  to  draw  tliD  proper  lussoa 
from  tliia  earen  years'  experiment  npon 
tlio  stntii  of  mind  of  that  cnunlry,  It 
is  e<<peciiilly  noteworthy  timl  Ihe  folly 
which  miule  It  pooEihlo  was  not  ron- 
fined  to  the  illltersta  clasdea;  the  dehi- 
sloQ  citri^c<l  away  half  the  English 
people  of  all  grades,  niid  tho  result  is 
DO  donht  oorreetl;  attributed  to  that 
general  deficiency  in  educational  meth- 
ods which  neglects  tlio  proper  study  of 
eTidenco. 

Atid  from  this  point  of  view  tlte 
Tichboroe  case  is  not  without  interest 
U)  as;  for  wo  liiiTo  an  educntion  similnr 
to  tho  English  in  that  it  does  not  en- 
force tho  critical  atndy  of  proof,  and 
therefore  leaves  the  people  without 
protection  ngiuiist  the  tnctica  of  ingen- 
ions  imposture.  That  impositions  of  all 
kinds  shonld  arise  uoder  anch  cireutn- 
stances  is  nntnral.  We  niav  not  he  ohle 
to  oihibiC  any  snch  stunning  einraplo 
of  andncions  impoaluro  as  our  English 
friends  have  just  exploited,  hut  wo  have 
plcntf  of  the  samo  kind  of  thing  on  a 
smaller  scale.  Whether  deception  and 
fraod  are  more  es tensive  here  than 
elsewhere,  or  more  eitensivo  now  than 
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formerly,  wo  ilo  not  inquire;  but  tlieit 
extent  is  cortainly  oliirniiiig.  It  would 
nlmoat  seem  I  hat  overreaching,  aii'l 
ciromnvenling,  and  the  nliQininent  of 
ends  by  false  pretensea,  arc  becoming 
organized  in  our  blood,  for  "smart- 
nesa"  and  "sbflrpness"  have  aciiiiired 
new  III  can  lugs  and  ara  openly  con- 
mendud,  und  noLbing  ia  more  common 
than  the  remark  that  a  little  bumbug  is 
indispeniiable  la  all  BUccessi\d  menage- 
nient.  Certain  it  is  that  tco  are  duped 
nnil  cheated  continually,  snd  in  a  tbon- 
sand  ways.  At  homo  and  on  Uio  street, 
in  tbe  curs,  at  public  nssemblies,  and  in 
nil  the  relations  of  life,  we  are  beset 
und  imposed  upon  by  designing  knaves 
of  every  ahado.  \Va  eat  the  falsified 
foods  of  tlio  grocer,  and  wear  the 
swindling  testnres  of  the  dry-goods 
man.  Wo  ore  "  done  "  by  unsenjpulons 
shoemakers,  and  "sold"  by  dishonest 
hatters,  while  biiildera  oonstract  for  us 
fraudulent  bouses,  and  upholsterers  fill 
tbetn  with  Blmm  furniture.  The  gna- 
inen  and  tbe  atreot-cleanerB  sell  na  one 
thing  and  famish  another,  and,  tnrn 
where  n  c  will,  we  are  plied  with  plaus- 
ible deceptions,  and  mode  the  victims 
of  ingenious  rascality.  Granting  that 
ran  oh  of  tbia  is  inevitable,  it  ia  certain 
that  more  of  it  might  be  avoided,  and 
is  due  to  that  credulous  state  of  mind 
by  which,  like  foola,  we  believe  half  that 
is  told  as. 

If,  leaving  the  sphere  of  private 
dealings,  we  t.ike  a  wider  outlook,  the 
case  ia  fur  irum  being  mended.  Under 
our  repnblicon  institutions  politica  ia  a 
universal  interest  and  a  semi -occupation 
of  everybody,  and  who  does  not  know 
that  it  is  given  over  to  interminable 
deception  and  the  rankest  traudt  An 
unaerupidoua  demagogtem  overshadows 
the  land  and  Nhoot.'j  down  its  multitudi- 
nous roots  into  the  eaino  stupid  public 
credulity.  'What  else  are  our  political 
parties  but  contrivances  for  mossing, 
organizing,  and  manipulating,  the  gnl- 
libUity  of  the  people!  Year  after  year 
they  are  fooled  by  crafty  intrignera, 


and  no  braying  in  the  legislatiTC  mof- 
tar  is  Buflieienl  to  drive  their  foolia 
ncM  out.  The  patriotic  perfection  i 
the  partisan  ts  measured  by  his  swi 
low ;  he  must  galp  every  thing  that  is 
admiitistered  from  his  own  side,  and 
his  steady  and  stupid  fiuth  is  the  stock- 
in-trade  of  political  gamesters.  A  mot- 
ley crowd  of  those  who  have  outdone 
ttieir  rivols  in  the  unscrupulons  tactics 
of  tbe  canvass  get  together  in  som^^ 
grand  edifice,  which  from  comer-slo^H 
to  liberty-c-ap  is  a  monument  of  fraodo^ 
lent  jobbing,  and  they  then  call  them- 
Bclvea  a  "government,"  while  the  euper- 
atilions  multitude  bails  the  conclave  as 
the  "aasorohled  wisdom,"  IViae  in  all 
the  arts  by  which  a  crcdnlouB  people 
nre  deluded  tboy  certainly  are ;  for  bow 
else  would  their  lying  proniises  con- 
tinue to  pass  from  hand  to  huid  m 
veritable  money  I 

Now,  against  all  this  mnltifBrioni 
imposture,  tbia  liability  to  be  misled  by 
calcnlating  knaves  of  every  c.oinpIeiioD, 
what  ia  our  defense?     How  much  if  i 
accomplished  by  tbo  300  colleges,  and^ 
800  academies,  and  altogether  son 
2,000  high-Bchools,  supplemented 
108,000  common  schoola,  in  the  wayi 
guarding  tbo  people  against  the 
sions  and  deceptions  to  which  they  i 
perpetually  exposed  ?    The  cc 
schools  bring  tlio  moss  of  them  up 
the  point  of  reading  the  nowspap 
and  thus  greatly  increase  their 
ure,  but  tboy  furnish  no  mental 
sources  of  counteraction.    The  cen 
paper  has  its  useful  office,  but  it  is 
moat  efficient  instrument  of  a  vicia 
partisanship,  and  an  inatrnment 
wielded  by  designing  men.  The  I 
institotionfl  torn  out  the  raw  mater 
which  is  quickly  worked  up  into  I 
ish  managers  on  tlie  one  hand, 
credulous  partisan  gulls  on  the  otlie 
for,  as  Mr,  Carljle  remarks,  "ijuack  i 
dupe  are  at  bottom  tbe  some  thing 
We  find  tlio  cause  of  Uiis  wide-E^ii 
evil,  as  the  Tima  remarks,  in  a  faulti 
mental  training  which  gives  the  cnlq 
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m«d  tnan  bat  littia  ndvunlneo  over 
Um  tlUtarsM  ono.    It  is  qnestioDuMc. 
tadwl,  if  tbe  common  «en^  of  itDiaiighc 
pMple  U  Dot  to-ilnj  quitu  as  gond  u 
4rfniT-f  «i;idiut  |iropo^teroiis  ]ir<Jten- 
•ionai,  ud  the  art»  u<'  ekillful  Jocop- 
tka,  M  tiie  elaborate  onltivnlioD  of  tlio 
•ehouU.  It  ts  tme  that  logic,  its  tbv  cirt 
uhI  ati>l;*is  of  rcu.'^'iDing,  Is  more  or 
I«w  Ungbc.  bat  it  is  taught  to  but  little 
pnctlonl  purpose.    LimriiiD<:  the  nikd 
of  logic  iDKT  a^iijt  to  innbe  it  dt-xtenius 
IntaUoctu*!  («ncer.  bnt  it  will  no  more 
iiiak«*eiroiimspectaa<l  cautious  think- 
<r  lh«ii  leuTDiii);  ilie  nil(<3  uf  morAlit; 
«W  make  a  virtuoui#  mitn.    Th»  ilark- 
«!  pfriod  of  linmiia  urQiliilitj,  wheu 
M  «xtnir«nnc«  was  too  gross  to  be 
pwdil;  twnllowotl,  viaa  tlie  golden  era 
of  tb«  (UJj  of  logto  Id  uU  tbc  schools 
«f  Karopvk 

It  i*on«n  uid  thiit  <re  an-  imlobted 
U  tandara  m«ii<m  for  tlio  emnncipatinD 
th*  ttomut  miiKl,  bill  it  i«  frequentl)' 
liagalM  In  wbat  its  <slav>>ry  consit^tud, 
■■I  ham  iii-i«nctf  priii'vedoil  to  set  it 
lAm.  Thomaiitnl  ilirnldoinof  tliu  iluric 
I  OMuUtad  in  till*  HubmissioQ  of  tlie 
1  to  bcliaft  tmpoaed  on  it  by  niitbor- 
luUrpr«t«d  bj  nutborit)' ;  tlie 
tot  which  wu  to  iniiku  1>liud  rr^- 
tUt4  unlvennl  mvatid  buhit.  Tbo 
)0f  UlooliiEv  wits  by  no  mtaiiK 
■•flaldtoraligiotis  npinious.  Menac- 
MH*d  tti«)r  vUwa  of  Nature  on  Ibe 
■AnKy  of  jLristiJtlA  lU  much  as  tbeir 
■•*di«a  lb*  unlboritjr  of  llie  Fatherti. 
BllliQf  h  aliifnl  to  dislielicTC,  tbej 
lb*  ila  in  (til  liiinti.  Modem 
b«KftQ  by  Rttitcking  tbi*  slate 
FaW,  uid  lu«  won  ber  ^cat  oon- 
■«■  Um  priaolplo  of  Ibe  tiipi'cnme.T 
f  ob«irr«ntir>n  us  nguinst  tlie 

1  af  traditional  bi>ti«f.    But  tliero 
lU  daab4  of  anihorlij' before  tbure 
:  W  r*b«III«n  t^ainut  it.    Tbe  first 
tmth.  or  Ibe  vprification 
,  U  th«fvf<>rr  n  skvptioni  state 
^Mad  to  retard  to  wliut  bas  hilherto 
1 M  truth.    The  frrcni.  povl  niianod 
ifUaaophy  ofthecaxe  when  be  said; 


"  Trulh  onn  OBVer  b*  couflnned  Bnou({h, 
Tliougb  doubts  did  uvi^r  sktp 

for  ilie  elumber  of  doubt  is  not  fsvor- 
nbletothe  eonfinnation  of  trntii.  Tliere 
is  but  one  tiling  tbiit  can  protect  peo- 
ple aguinst  the  tb  on  sand-fold  insidiium 
and  plausible  impostures  to  wLlch  tbey 
are  continually  iiud  everywhere  ei- 
posed.  nnd  that  is  u  resolute  tnond  of 
sbeptidDTji,  and  an  intelligent  babit  of 
nifling  evidunce  tliot  shall  bceoino  u 
doily  and  oontlant  pruotico.  Our  i-dii- 
cation  is  hero  seriously  nt  fault,  tt 
neither  provides  for  the  reijuisitB  diai'l- 
pline,  nor  does  it  insist  upon  its  nei'ea- 
aity.  The  old  universities  wore  origi- 
nally religious  seminaries,  and  all  teach- 
ing was  nt  first  in  the  bands  of  the 
dericHi  profession  \  while  even  yet  our 
presidents  of  colleges  are  mainly  doc- 
tors of  divinity.  The  world  owes  much 
to  the  clergy  as  the  conservators  of 
learning  in  the  past,  and  tbe  lenebers 
of  mankind  when  there  wore  no  otliors 
to  perform  the  office;  bat  their  servii'e 
in  this  respect  bus  not  been  au  nnmin- 
gled  ^od:  it  hits  had  its  drawhiioks 
which  still  survive.  To  this  day  there 
is  an  almost  universal  feeling  that  be- 
lief nnd  disbelief  answer  to  eiic);  oth«r 
(vs  virtue  and  vice.  The  very  terms 
which  indicate  Ibe  state  of  mind  pre- 
paratory lo  all  rigorou<i  inveBligatioii  i-f 
trutb  are  tainted  with  prejudice  nnd 
bold  to  involve  on  implication  of  crim- 
inality. With  snch  u  bias  it  is  iui>st  dif- 
ficult to  train  the  mind  to  that  healthy 
habit  of  doubt  which  shall  give  it  pro- 
tection against  the  tbonsand-fold  Ini- 
poatiires  which  aiaitil  it  on  every  side. 

Perhaps  the  evil  here  considered  can 
never  bo  wholly  cradienteil  from  society, 
bnt  much  can  be  done  to  diniimah  it, 
and  it  is  the  proper  office  of  edocntion 
to  do  it.  And  as  seieneo  by  its  niontid 
method  has  put  an  end  lo  the  ETossor 
rorm§  r.r  credulous  belief  and  blind  sn- 
peratition,  so  when  that  method  is  car- 
ried into  general  education  wo  may 
oipect  still  further  advantages  of  llie 
same  icind.    BoienUlIo  education,  tmly 
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sufli— not  tlio  niore  coinniiital  nod  re- 
citation of  test-books,  but  a  praotical 
wl  itystematic  exercise  ^^^  tbe  mind  in 
nbaervution,  inference,  jnilgiiient,  uud 
the  weighing  of  evideneo — wUJ  meet 
tbo  present  requircmeDt  an  aoXhSng  else 
can.  Muob  maj  bo  done  by  tbe  diffu- 
sion of  fcientifio  knowledge  to  diapul 
tbe  ipiorunpe  wbioh  is  taken  advuntiige 
of  bj  pnictisi-'d  charlatans;  but  people 
cannot  Icflrn  every  tbing,  iind  tliero  are 
uiriuy  Ibinga  of  wbiyh  tbo  most  intej. 
li^tnt  miiat  rctuain  ignorant.  There 
oii^lit,  however,  to  be  no  diffiunlly  in 
Ifurning  how  to  deal  with  the  claima 
and  pre.tengions  thnt  are  put  forward, 
even  though  the  fauts  involved  are  not 
understood;  und  this  is  simply  a  qnes- 
tioQ  of  the  criteria  of  trntli  and  of 
oaatious  habits  in  auceptin);  proof. 


TBStPJtOGRICSa  OF  TmSOLOOT. 

In  out  office  as  chroniolers  of  the 
pro)cresB  of  seientiiiG  thought,  we  are 
ealled  npon  to  record  sotiie  fnrther  and 
niarkud  conceasions  to  the  position  that 
tbe  doi-trin«  of  Evolution  is  not  on  anti- 
rtligiuiia  doctrine.  For  the  last  fiftoen 
or  iwentj  years  since  this  theory  has 
lieen  detinit«ly  enunciated,  and  ans- 
tdnc'd  oD  scieuCifio  grounds,  there  hiis 
Imen  vehement  protest,  on  tbe  part  of 
many  theologians,  tliat  it  negiitives  ull 
piissibiliiy  of  religion.  The  lenders 
have  not  henitated  to  make  up  the  issue 
between  religious  belief  und  a  doc- 
trine of  science  which  simply  depends 
upon  accumulated  evidence.  The  view 
supposed  to  be  so  Iraught  with  dan- 
ger has,  however,  been  steadily  mak- 
ing its  way  in  the  minds  of  thoKC 
most  eonipetent  to  Judfie  of  its  troth  ; 
and  now  it  is  besinnin^  to  be  per- 
ceived that  tlie  alarm  was  groundless, 
and  that,  tlioagh  Evolution  be  estab- 
lished, tbn  great  (jiiestions  of  theology 
remain  Jnut  where  they  were  before. 
A  favorite  position  has  been  tbnt  the 
conception  of  Evolntion  is  inconsistenl 
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with  the  idea  of  Divine  desifrn  in  Ma- 
ture, hnt  it  19  now  acknowledged  that 
the  only  effect  is  to  substitute  a  larger 
for  a  narrower  y\ew  of  design. 
MoCoah,  in  his  leolnrea,  a  year  or 
since,  )>nt  the  question  on  thia  b 
ground.  lie  said,  virtaaUy.  "Eatal 
whatever  facts  you  please  in  regard  to 
tbe  workings  of  Nature  and  the  order 
of  tbe  universe,  and  behind  the  whole 
phenomenal  eeheme  1  find  the  Infi 
mind  by  w*hich  it  was  all  designed." 
new  and  very  able  work  has  just 
peared,  entitled  "Darwinism  and  De- 
sign ;  or.  Creation  by  Evolntion."  by 
Mr.  George  St.  Oair,  F.  G.  S.,  in  which 
the  whole  problem  is  elaborately 
cussed  from  the  new  point  of  vii 
The  author  takes  the  same  gro 
I>r.  McCosh,  and  argues  ably  agi 
those  who  hold  that  Evolution  is 
Btructive  of  teleology,  or  the  dooti 
of  ends  and  purposes  in  Nature, 
admits  that  it  is  inconsistent  with 
old  restricted  intorpretntlons  of  ' 
ology,  but  dsima  tliat  it  only  au 
totes  a  fur  more  comprehensive  pri 
pie  of  tijesame  kind.  We  note  that 
^ibneot\foTn\itl,  the  organ  of  the 
lish  Dissenters,  aud  one  of  tbi:  Rlaii< 
orthodox  periodicals,  gives  in  its 
sion  to  Kr.  St.  Olair's  positions, 
highly  commends  hie  work.  An 
cle  in  our  present  number  give* 
argument  upon  this  subject  of 
Jevons,  the  able  English  logir-i. 
the  same  purport,  and  also  xh* 
stance  of  an  address  by  a  distinguisi 
divine  of  New  York,  tllustralinic  tl 
lar  views.  Tbe  present  aspect  of 
oaao  thua  becomes  interesting.  It 
OS  if  theology  itself  were  obcul  to 
a  great  advancing  step,  which  It 
stoutly  resisted,  but  has  been  at  l 
onipelled  to  take  by  the  advance 
scientific  research.  After  a  few 
such  experiences  it  is  to  bo  hoped 
our  friends  will  begin  to  rerogniie 
theology  is  also  progressive,  and 
so  far  from  being  an  enemy,  Sc1«ni 
a  helping  friend  of  trne  religion. 
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PhSCUUS  or  SliVTil.  ruT:jlr>LoJT:  With 
tIMr  Aii|>l'Ciilluiis  10  lliv  Trainin);  and 
DiKipUnC  of  111''  Wiiitl.  aa'l  iht'  Stu'jv  or 
tU  Horhia  ConcKtinn;.  ItT  William  B. 
OMTOrru,  V  D.,  I.LD.  Nuw  rock^ 
D.  ^ppb-Uii  A  Co.  737  pael^a.  Price, 
9S.00. 

A*  ttSa  «ork  wu  aanDiwceil  to  appear 
b  tiM  "  loMrnalioul  ScienliGe  Seriiis,"  Bud 
bM  bMOi  silbiirewii  from  il,  a  word  of  eiplo. 
Mflon  h«t*  daiinihle.  Id  drawing  up  tbe 
pin  of  IhU  urrai,  it  was  derided  llint  one 
of  <b«  bnok*  Mm  mail  ralUd  for  i«  a  coiu- 
treatiw  apoii  ttiQ  flcicDcc  of  man, 
I  Op  OS  the  intimaUi  uil«nct1i)ng  of  bodr 
Md  taiod.  or  vhml  miy  be  dfrmcd  Menial 
Aftialo^.  Wliilo  Prof.  Bain  look  up  iLe 
(h>«riw  of  ibrir  relation  a  philue^ipbicol 
pMioB.  tluire  i>a«  KaDteil  a  prat'tical  en- 
|a4UDB  of  llic  rritnce  of  Huinua  Nature, 
■A  M  niighl  become  B  liMl-bctok  of  guid- 
•wc  OBil  (dncsliaa  in  the  general  coTiduct 
•ffifa.  br.  Corpenler,  vliaee  Dunicroiis  and 
«ift4so*n|ili}aiologipal  worki  cOTcred  Ibis 
0BMdmu«|wifi>(.'llT  tliou  ibose  nf  any  oth- 
■  awtiiii.  laii  a[i|ilii  1I  to  oa  Uie  ino)<t  com- 
lo  prcjurc  the  work  required. 
i«lioit«fl  Lo  undertake  il,  allhotigb 
•prapleil  with  hia  active  iluiieg  oa 
tof  ih*  LoDilun  Diiitersity,  nud  ati- 
I  b  a  mur»  oT  special  icicDliGc  iii' 
,  fa(  r«nUaI1]t  fosae9l«d,  Bod  at  cnce 
ii  «paa  tho  lalMr.  Bat  it  soon  be- 
I  mMUlil  itial  llic  subject  wan  loo 
M  b«  «i>oi|irea«-d  wttldn  (be  llmiis 
■  tliMiCbt  aitTiiabK-  tar  nuch  n  fe- 
ast, rollwT  iliaii  impair  iln'  valiii.'  of  ao 
a  work.  Il  HAji  liiiiud  IiHiin  tnko 
•  Jill  anil  Uaiw  il  ocparatel)'.  It 
.  hoaatvr,  to  lha  popular  st^lv  of 
■wta.  Ml  it  wall  oJaplad  A>r  gccvral 

fcONptnwi'a  work  la  noitlior  a  teclini- 
>  pbjilolog;  nor  ■  manual  of 
pwjdiolof;^,  but  it  h  on  claborala 
•f  ttaoaa  ralatloDa  ol  hadj  itid 
k  mM  fofta  a  roundaiioo  of  anj 

•  of  bSDUD  lUlurc.  rhrBiologjr 

0mmIIj  taotldtni  —  ■  aujonee  that  be- 
te ito4Mla«a,  and  o(  vbicli  It  laneeei- 
rtnfboif  lo  know  *uinviliiiiK  for 
Hat  tba  atiidy  nf  man,  (*ir 


gonerul  practical  purposee,  has  lillherto  been 
hdil  lo  consist  ia  the  Btuilj-  of  mind,  while 
that  bas  been  conairfeTed  from  tbt'  mct^iphya- 
ical  pniat  of  view,  tlii>  bod;  being  thrown 
out  of  the  account.  Tbi»  has  been  tbe 
powerful  Ctndencj  of  the  past,  and  it  ia  atill 
90  inlluentinl  that  booka  upon  tlic  so-oallcd 
science  of  man  arc  atill  Ircqiientlj  isaucd 
which  are  limited  [0  one  parllou  of  hia  na- 
ture, and  that,  (00,  studied  by  a  false  method 
and  out  of  oU  its  actual  relations.  This  dis- 
ini]iiion  of  man  and  the  contempluous  dis- 
missol  of  one  part  of  hia  being  as  hie  "  lower 
nature,"  wbile  the  other  is  magnified  and 
dealt  with  apart,  bat  been  formerly  defended 
on  religious  giounda;  and  the  attempt  lo 
bring  hiH  whole  nilure  into  view  Aiid  to  eon- 
aider  il  in  its  wonderful  iinily  ha«  been  re- 
sisted OS  involving  '^materiuliaiit.^*  Tbia 
view  is.  however,  lalletlj-  giving  waj,  and  it 
ia  more  and  more  reco);^]ized  tbnt  man  must 
be  studied  in  the  totality  and  living  banno- 
nj  of  liis  nature.  Dr.  Carpenter  quotes  the 
iiapressiie  wor<Ia  of  Charles  Buitoo  in 
his  "  Notes  of  Thought,"  as  indicating  the 
ptriul  of  view  thai  muHt  now  be  taken  in 
relation  to  lhi>i  subject.  Mr.  Uuiton  Mjt; 
"  Irresistible,  undeniable  facts  demorEtrote 
that  luun  is  not  11  deo  wherein  two  enemies 
ore  chained  together,  bat  one  btiHff — that 
aoiil  and  body  arc  one — one  and  indivisible. 
We  had  better  I'uci'  this  great  fact.  'Tis  no 
pood  to  lilink  il.  llnr  knowledge  of  phjsi- 
ulogv  baa  come  lo  a  point  where  the  old 
idea  of  man*^  constituttun  must  be  thrown 
aside.  To  etrugi^le  agalnat  the  overwhelm- 
ing force  of  science  under  the  notion  of 
shielding  religion  is  mere  folly.'' 

Dr.  Coipentor  adds :  "  These  woll-con- 
aldered  contluaions  of  a  deeply  ri'ligioua 
mind  may  be  ^peciallj  comni-  nded  to  the 
consideration  of  timse  who  arc  disposed  10 
condemn  without  t lamination  any  thing  1  bat 
»vora  of  'malerlalism '  which  l\ivy  have 
been  accustomed  lo  regard  a>^  pliilnsophi- 
oally  ali<<urd  and  morally  delcslablc.  And 
I  hose  who  i^ume  that  physiological  pnychol- 
ogjislrikes  stthc-root  of  morals  und  relipon 
may  be  fearlessly  asked  la  show  in  what  a 
system  which  leaves  tbe  will  of  man  free  lo 
make  the  beat  use  lie  can  of  Ilie  inlelleetual 
and  moral  capaeitiea  with  whiob  hia  bodily 
organism  has  been  endowed  by  bis  Creator, 
and  which  gives  bim  the  stroogcBt  and  no- 


IjImI  moiives,  bolh  fop  Bolf-disoiplini!  ind 
(or  [■liiluntliropie  fUTtiou,  ie  uinrarthj'  of 
thc^  nature  nod  itcBliiiy  irt  Ibe  bcin^  wlioai? 
crf-mion  in  the  *iiiia|^«  of  God  '  cnn  bare 
o  b1|i1ii!r  iDcanltig  (ban  bis  capacHy  Tor 
iti^ti  iff  prot/re6t." 

Tbc  diSercnei'  betwccD  ihc  uim  point  of 
Tiew  and  Ibe  old  is  not  ■  miire  e|i«:ulativi> 
dlH'ureni'c,  or  a  milter  uf  abslrurt  belief. 
The  t^tndy  of  mui  a.*  an  actual  tIidIc.  a 
complex  vorlimg  pbeuouieooD,  and  a  fuel 
of  experience.  Ink'  i^ven  ne  a  kind  of  kriovU 
edge  thnt  ie  invaluflhle  for  the  of  all  in 
overj-dny  lil'e.  This  kind  of  kiiowiedgp, 
coneernlng  liuman  nature,  ha»  beva  long 
and  slowly  aceilmulaling,  aa  the  result  of 
modem  ebservaiion,  ibongb  it  ima  rei.'eDtly 
became  more  cilendcd  anil  accnriile  In 
Uiaiiy  partiaiilotB,  nod  Dr.  Carpcutrr'e  work, 
we  rony  Bay,  lios  firat  preji-nleil  It  wilb  llie 
ayglcinatio  fallne^B  vbieb  ila  impurtjnee  de- 
tnnnds. 

In  his  plan  o(  treatment,  Dr.  Carpenter 
elaaiifies  tVom  the  mental  fide;  that  i<i,  it 
U  mental  phenoinena  and  problem?  thst 
are  auccef^^ivelf  taken  up.  Al^er  ■  prelim^ 
tnarj  alatement  of  the  general  relalionr-i  be- 
tween mind  and  body,  in  the  &tH  chapter, 
be  Inkea  up  the  «lniGluro  and  modca  of  ac- 
tion of  tbe  aerroua  apparatus  in  tbe  aecond 
cbapter,  and  then  proceeds  to  consider  in 
luccesBlve  chapters  the  fubjecle  of  Allen- 
tion,  Senaatlon.  Perception,  and  Instinct,  the 
Emotionf.  the  Will,  Memory,  Co unnon-?enBc, 
UnconedouH  Cerebration,  Rererle,  Bleep, 
Dreaming,  SoinDnmbiili&n],  Elect ro-biology, 
Me^meriam,  and  .'^piritualiiim,  Intoilcniloii 
and  Delirium.  But  cncli  and  all  of  these 
manifesttt lions  ore  eoneidered,  not  in  llicm. 
selves  merely,  but  ua  eondliioned  by  the 
phyjiologicnl  conftilnlion.  Whatever  mnj- 
bc  their  ultimate  nature,  practieallt  they 
are  cITccls  of  s  vital  niechnniem  by  the  laws 
of  which  Ihey  are  delermined.  Much  of 
Ihif  wonderful  connec'ion  la  of  course,  ua 
VcT,  fnr  from  beinp  understood.  We  are 
Indebted  to  Dr.  C'tirj-ienlcr  for  hatinc  shown 
that  a  ^reat  deal  more  is  iindcrRtoud  of  ihe 
psychical  and  vital  InleraclioDS  than  has 
become  gmcmlly  knono.  Dr.  Carpenter 
haa  won  hia  reputation  n!i  a  physiologist, 
Utlgcly  from  the  cleamcg!  of  bis  cipoai- 
tions,  and  the  present  work  sbowa  that  bi» 
capacity  In  this  respect  ia  elill  rigorous. 


Ilff  most  »c:icntilic  parta  ar«  allnottn 
ing.and  the  ciipOHive  atra;  of  pCT»ooa( 
alBTivcB  and  ineidcnta.  wbieb  lllusIntB  hi* 
pOfiliont ,  girei  great  fascination  to  the  • 
ume.    It  ia  a  book  hard  to  lai  doKn  i 
once  entered  upon,  and  Dr.  Carpenter ' 
be  con^^Btulite'l  npOD  haTinf!  conlriliu(«d 
so  frpfb  and  adequate  a  book  apOD  lusbj 
important  aabJecL 
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Tnia  able  treatise  i«  enlilkil  lu  be  rbM«< 
at  once  with  such  valuable  nnd  •olid  worki 
OS  Mill's  "Logic,  '  WTicwcIla  "niMoiyof 
Ihe  Inductile  Poiencea,"  and  lleilieil  SpK' 
ccr'a  "  First  Principles."  \\  bcilirt  ll  U 
equal  to  either  of  iboje  trealiae?,  as  a  «»■ 
iribuliDn  to  Bcicntific  knowledge,  shall 
not  aisiimc  to  fay,  bnl  it  ia  ccrlninly  ■ 
ly  and  powerful  eipoaition  of  fei< 
method,  ill  the  light  of  the  later  ail' 
of  knowledge.  The  author  arU  oal 
the  assumption,  which  few  will  ijui 
that  the  rapid  progress  of  Ihe  (•hyal(mli 
cnccH  during  the  lost  three  cMiuriH 
not  been  aceomimnied  by  a  coi 
adranec  in  the  iheorr  of  reUKimBg. 
cials  are  uaually  loo  much  enfnnicd 
Immonfic  and  ever-aecumulating  di 
their  special  Bcieneea  to  give  pnfBeicol 
tenlion  to  llie  methods  of  feaaoning 
they  uneonscionsly  employ.  It  hi 
neee<>aary,  then,  Ihnl  certain  mind*  »l 
devote  Ihemselves  absorbintfly  tn  tlili 
lected  aide  of  seieiire,  for  few  will  denyl 
the  clearing  up  of  questions  of  o^l^rr, 
and  method,  are  indiApensnhlc  to  ita 
al  progresB,  To  do  any  jualice  to  thit 
by  a  notice  or  review  of  it  within  auch 
R.a  wo  can  allow,  wonld  be  imfwisi^ibli 
Ihe  beat  course  ia  lo  lei  theaulboi 
himself  in  regard  to  the  aim^i  and  ehav 
isllcs  of  his  nndeiluklng.  The  fol 
paasagi'a  are  IVom  hla  prefaee: 

"The  study  both  of  Formal  Loei«| 
of  Ihe  Theory  of  Probahililii-*  haa 
lo  adopt  Ihc  opinion  thai  there  ia  no 
thing  aB  a  (tielinct  method  of  indni 


ciiun.  but  Ihgt  imluL'- 
ne  tmplojrnient  ol  de- 
a  the  Url  cvalur;  Ji  reui-lioa 
in  ^unel  tlic  jiurcly  «m- 
ro  of  Fi'uicis  Hncon,  nud 
loUTied  Id  adiocale  tlic  use 
I  take  the  <ii(rciui;  view  uP 
cia  Bacon,  dlhoii^h  be 
upon  coiutBDl  rct'cionoc 
no  caiTPOt  Doiioug  aa  to 
by  wbicli,  rrom  psrlicu- 
uee  tavra  of  Kaliirc.    1  eO' 
m  ilikt  li)-palbeliviil  nntidpo- 
lla  in  MrcDIikI  pari  of  io'Iuc- 
IB'I  llial  il  it  Ihe  Xcwtooinn 

taotiic  reBioqing,  coiohUied 
experimeDUl    TeriH  cation, 
to  all  the  great  uiiuuphs  of 

ig  to  gire  ail  cipIanatioD 
itifle  iiiethod,  Ihnre  firal 
le  tciauxi  of  number  aiiil 
B|iOii  Ulij  spring  froii>  tlie 
■M*  general  Bcieoce  of  logic. 
E  prabubilit;,  whivb  ennlilea 
i  atiil  cdculatE  quintitin  or 
[tlua  il(acr>b»),  and  c9pci^>«l 
lo  ll>e  inverse  inetbod  of 
lUli  iniolve*,  ■«  I  conceive, 
IB  of  ladacliie  procedure, 
init  are  more  tbnn 
the  opinion  Uuil  (he 
MKDlial  part  of 
logical  mluD  of 
naat  be  dt'termia'^tl 
BBOODaaioail;,  according  to 
of  the  iiiTcrwj  method  of 

IBBMM  of  XatUTc  an)  com- 
lUd  In  iiuantitica  of  time, 
wri^j,  cie. ;  and  the  obaerra- 
il,  ami  analyaii  uf  tlie  va- 
Jt*  (onJilions  or  risulu  in- 
•  ilmple  eipcrimcnl,  demand 
nnt  oraplcoMiiic  practniure, 
k.  ihcrrfore^  to  a  rimple  and 
lion  of  the  dovicc*  which 
il  b  Hbcted,  errors  elimi- 
Mauli  obtained, 
■nor  of  that  mean  luoer- 
procNil  to  the  principnl, 
I  imoil  lulercfting,  subject 
fllniniting  aiieoowdvelr  the 
IWitlMi  requUitc  for  ac- 


cunit>!  ubscrraliia,  for  KUccCJiarul  expuri- 
iiiei>t,  udU  for  ibe  uurc  deWctiou  of  Ibe 
quBDlilntive  lans  of  Nature.  Aa  it  ia  im- 
poiBible  <u  cumprehood  ari(;bt  tbe  value  of 
quanlitutirB  lam  without  constnjiily  beur- 
ing  in  mind  the  degree  of  quflolttntivc  np- 
proxtmntion  to  the  truth  probably  attained, 
1  huie  devoted  a  spccid  cbnpter  to  Lbe 
tbeorv  of  opproiiuiatiou,  anil,  liowevcr  im- 
peifeclly  I  may  have  (ruatud  Ihia  aulijcct,  1 
must  look  upoD  it  lis  n  vcrj  cisdeulial  part 
of  a  worli  on  scieotiH^  mctbod. 

"  ll  Ibeo  remaiua  to  illiistrsle  the  sound 
Ufle  of  hj^polbf^&i^,  to  dlstlnguiflb  between 
the  portions  of  knowledge  which  we  owe  to 
ompiricul  obiieryation,  to  accidental  discov- 
ery, or  to  scientific  prediction.  Interesting 
ttuestioas  arise  conctrijing  the  accordance 
ol  quanlitaUve  theories  sad  eiperiments, 
and  I  iHiinl  out  how  tbe  auctesaivc  veiiflcfl- 
tioD  of  un  bvpotbesia  by  di^tinet  metbods 
of  eiperimcDt  yielde  cnnchisions  approxi- 
uiating  to  but  never  attaining  ceilninty. 
Additional  illustrations  of  tlic  general  pro- 
eedure  of  iminctive  inve^ligaiioaH  are  given 
in  a  chapter  on  Ihe  '  Character  of  tbe  Ex- 
perimenlali^l,'  In  which  I  eiidcavor  to  show, 
moreover,  that  the  luverae  use  of  deduction 
was  rcaJly  the  logical  method  of  siicb  ^iiMt 
masters  of  experimental  inquiry  ua  Nc^ttou, 
HuyghenE.  and  Faraday. 

"Tlie  appliuitiuo  of  scientific  metliod 
cannot  be  resiricied  to  the  spbere  of  lifelcsa 
objects.  IVe  must  sooner  or  later  bate 
strict  scieDces  of  those  Mental  and  Social 
phenomena  which,  if  comparison  be  poMi- 
ble.  are  oP  more  interest  to  us  than  purely 
material  phenoimnu.  But  it  it  the  proper 
course  of  reasoning  to  proceed  fiom  the 
known  to  the  unknown — from  llip  evident 
to  Ihe  obscure — from  the  mali>rial  and  pal- 
pable to  tbe  subtile  iind  ruGiied.  The  phya- 
ical  sciences  may  therefore  be  properly 
made  the  practice-ground  o(  tbe  reasoning 
power!-,  because  they  rui-iiii^b  us  with  a  great 
body  of  precise  and  BuceesBful  invosLigg- 
lioni." 

Il  la  thus  erldent  that  the  plan  of  Prof. 
Jevona'i  work  involves  a  thorough  handling 
uf  the  must  recent  que^llDna  thai  hnre  been 
raised  iu  science  and  pbilosophy,  and  an  el* 
aininalioii  uf  it  will  show  that  he  has  ear- 
ritd  out  liis  project  in  an  able  and  indepen- 
dent manner.    We  publish  a  portion  of  hi* 


tM  «hafdCT,  Avwim  hk  libenXi;  of  Ties. 
Il  b  (o  bi  bupnt  lh»t  the  pubbslicn  val 
And  H  for  ibalr  tnlwrrM  to  modifj  Uie  jvioe 
(if  llili  •urk,  M  4*  lo  Mug  il  vtlbin  ivmA 
of  ■  UnfB  tilii'lc  of  tbuH  wbo,  moai  optadan, 
•mU  Iw  gUJ  to  tttre  U. 

PoUTin  MO  MTmuu  or  Lm  Imck- 
«KCK.  Bt  Elixuh  Wbioht.  BoMon  i 
LMANiqMrd,    1S8  pp^  ]£iaa.  Prtcv. 

Tux  iilijMi  of  tlila  work  i*  to  nlJ  (lub- 
Ui^  ■tlcnlloii  la  cirniln  pimrtivcs  In  th«  ex- 
UliOK  (Jralvni  of  life  uicuriDcc,  euuiling 
loM  Mid  li^iirf  upon  tbe  polk T-b older. 
Chluf  tiiiODK  tliiiae  j>rat-lici«  U  the  treat' 
Inffiil  of  liuliivri  who  alluw  ibfir  polii^ica  lo 
Up*n  \ij  I loii' payment  of  tbe  premium,  or 
■urrtiiidrr  lliviii  frum  a  deiirc  to  cfainge  (lie 
Ini'ivlmi'iil.  Ill  vl'hiT  cue  U  In  aiuul  for 
tliii  ('iiiiipmiy  ti)  IttUD  a  "  paid-up  polfc)'," 
thut  ■  |'iiiii'aiit''i'  10  pa;  a  TnictioD  of  tbe 
Orliiliiul  piilloy  nl  tlip  viplraliiin  of  lU  leira, 
or  til  ]in^  thu  nvl^ninp  pollcy-h'ildt'ra  emiUI 
■urn  o1  tiioiji'y  m  thfl  "  flurroiider  vuliit  *'  of 
ills  polk')'.  Mr,  Wrighl  ii.isiiinpe.  and  It 
Biait  lici  ponfonNnl  wlih  great  «how  of  rei- 
MB,  tbal  tlio  "■umndcr  valus,"  in  all  casn 
wtwn  th«  jioliuy  lia*  i;xl>ic<l  hoyond  tlirec 
TMia,  knd  lu  *niiii<  nasro  livjond  one  ;eiir, 
b  flir  Ivastliaii  Ihv  amwint  the  pulioy-bold- 
W  la  Jililly  elilltl")]  lo  receive.  Acoanllng 
lo  liU  IdnH,  leultlmatL-  lifu  Insurance  hi  ft 
ciuiii'i'iiud  of  iii-iiraiiLP  proper  »ilh  lbs 
Millig*'li«nk  limiiiMi,  und  his  BVsleln  la 
tfamfbrv  IrrriK'd  I^nvlng^i-liBDk  Life  tnsur- 
■tlM.  Vnxa  thin  |i«lnl  of  vi>'W  nil  prvmiuniB 
pftld  arv  molfihir  iiiln  two  parts.  One 
pari  paji  lb*  cuti  of  iDiuianrv,  tbal  it,  the 
Hponata  of  thfl  pumpanj :  tl>«  other  is 
tDerrly  •  >te|Hpflt.  In  iruai  wUh  the  coni- 
]iaii>,  for  njAibial  a'^'i^umulallon  to  o4tual  tbe 
•HID  of  Ibc  potii'r  liT  the  time  llial  thai  abal) 
b«oin>(>  iliix.  Kiihvr  pail  mtj  he  larger  or 
■nailer,  acronlliiK  lo  tha  OtUn  ot  the  pol- 
loT.  With  "onllnarj  Bfe  "  poUcMs.  the 
praoiluu  ai*  aiiittll.  anil  distributed  crer  a 
fiMI  numbM'  «f  jt*n :  Ibcrv  b,  Iberefbni. 
ITMX  rbk  that  tlM  cwnpAni  alU  bare  to 
fk]r  Um  pultrf  bribra  Ibe  acnmulaifd  de- 
poall*  cu  ilrld  a  auui  lu  *<idal  It.  Tt  caan- 
p«Mt*tl  fprlhb  «n«t  riik.  ibv  fOBpuTii 
jMlBnl  In  uVinf  fv-r  Itidf  the  lap^  |>wl 
«f  thv  pinuhuL  ibt  MSB  of  •» 


I  doraent  poBcj    **n  ira,  A*  |ilMiili 

tlie  dfpoA  atumriMw  t«rT  nphUt.  asd 
win  tatm  ifce  polic*.    Hut*  being, 

llictvtore,  MCb  le»  ntk  ttiau  id  (he  farwr 
cue,  Ilw  coapux      Ix  jiutiftpd  in  lahtoc 
od;  a  maH  p«n  trf*  the  pmlaiti  for  lU 
nwD  ua&    Thai  ii  b  ^aia  tfcM  tbe  cwd- 
panj's  sb«ro  of  the  pitlWBMi  b  brg«l  u 
tbe  «ue  of  as  onttnaej  file  polk;, 
atndbM  h  (tat  oT  a  ilwrt-tenB  *ndp>a4|| 
polic;.    It  b  cded  Ibc  "  iimmtic*  >Bla>,"n 
and  is  appropriated  U  AepBjmeni  o1  itui 
expense*  of  ibe  companT.    Tbe  polkf' 
holder**  ibare  of  the  preniiiim  u  anaOsH 
with  the  firirt  kind  of  polic*  and  bffnl 
with  the  last;  it  is  called  the  •■  rc»rnf,"uid 
ahould  never  be  touehed-for  any  •■thu  Y"< 
po»e  than  the  pajroenl  of  Ilip  pi.i:ii  lu 
wliich  il  belongs.    Mr.  Wrifrhi  R>Bi»«di 
(hat  tbe  policy  holder  ihould  be  at  llbeHJ 
(o  return  Mb  puUc)"  at  any  lime,  and  eilfc 
draw  the  "rtMne"  unimpairwi.  u»  b 
Bmall  sum  lo  conipensalc  the  compan; 
(be  loss  of  ■  good  risk.    In  aonio  ouM 
pollcy-hobler  is  enllllcd   10  fwWTee 
thnn  tlic  '*  reserve  "  when  he  surrmdttfl 
jmliey.    HUc  occurs  with  "ringle-' 
policies" — poLcies  on  which  many 
Braall  premiums  are  ejilicipalcd,  or 
muted  by  tilt!  paynient  of  a  aingb 
premiuni.    Thi^  single  lar^  prunium, 
the  small  annual  preiaivins  considered  s'~ 
rcSolTEi  into   Iwo  parte,  the  "l" 
Talue  "  end  ihe  "  reserre."  The  " 
i*  the  same  in  naluiv  mt  witb  tbe 
premluiu,  tbough  of  couiM  much 
but  B  niH  element  enters  into  tlio 
lion  of  tbe  "inauranec  value.'*  Tlie 
suraOM  Talue  "  of  an  annual  prcmiaui 
peosates  Ibe  company  for  ilM  risk  In 
rear,  while   the  " ineur^iicc  value " 
"single  prrmium "  compcuaalca  lb* 
pan;  for  its  risk  during  all  the  jav* 
Itie  policy  has  lo  run.    Kow,  If  tbe  h 
uf  •  "  aingle-pmuiDni  policy,"  having 
ly  or  more  year*  to  mn.  t>«ooiDca 
10  Mumdet  bii  policy  at  itie  (vd  ~ 
rtm,  be  should  get  back  fnim  tbe 
paay.  bO(  only  ilie  "  orserTe,"  but  alao 
porliMi  of  the  "  iitsonuice  valiw  " 
bacB  ■«<  apart  b>  Ibe  company  to 
sal*  tor  the  itfk  attacbed  U>  the 
filtsee  M  more  yoais  of  ibe  poUc/a 


Clmitf,  if  the  compDDT  retikins  more  or  ilio 
"lasnnAcc  thIus  "  thin  niil  coniiicnsutc  it 
hrhmriag  tba  risk  during;  the  five  years 
lh*l  kaf*  expired,  it  will  eioci  psj  I'm  vork 
Itel  ti  Qol  porTonned,  uiiJ  ila  procceci- 
l^ie  nnaot  be  jniiifled  on  uij  groDDd  of 
The  compaoT  in,  of  course,  cD- 
mIbI  b>  Mcae  compmiuion  for  Lhe  liiss  of 
ll*  )lMemi  ia  the  "iiuur&iiL-e  vnluc  "  Ihit 
ll  MttU  bate  eu-dcd  hmd  tbe  poliof  re- 
aaS»»4  in  force:  bul  it  if  Kile,  m  veil  u  in 
■f«ll>lili .  la  Guntend  that  ihe  corDgicnuttiaa 
AmU  equal  the  "inaurauFc  nlup."  It 
MM*  to  on  that  the  pn»(^al  (alue  of  the 
nanad  "iDWiraaae  rnluc"  would  be  the 
]iHI  tiadipeuiation.  llr.  Wright,  howeier, 
MfUM  that  it  dioiild  be  oolr  enough  to  eo- 
•I4*  thm  eompa&r  to  procure  an  good  a  risk 
■•■hivvnail  ha*  1oi(  bj  the  surreDder  of 
tfa*  poUct,  and  tlial  eight  per  teal,  of  the 
"  intorauee  *alij0  Huuld  he  fluf 
for  thi'  pur|Hi!w:  ibat  ia.  eight  per 
.  vnuld  field  an  iiaount  vqunl  to  the 
won  ufualljr  paid  lo  UD  agent  to  ob- 
Wd  k  litk.  Mr.  Wright,  it  is  neen.  holds 
Ikil  Um*  of  the  risk  i*  tliat  for  which  the 
•panf  should  be  compeDHled,  but  to  UB 
>  in  be,  •«  above  expressed,  loss  of 
Id  the  ~in«unuice  value"  which 
have  bmi  paid  lo  it  had  the  poUc^j 

I  ID  loree.  This  "  insanuiec  Tulue  " 
h«  ^ropaoT**  pharc  of  the  pr<miumfl 

fc  ■i(nm«i  ll  lo  oompcnBitc  tlia  compau;  for 
■  riik«f  «liikrtakin|{  lo  osrr;  the  policj, 
!•  rfnrtj  the  oal;r  iniervst  that  the 
zj  has  In  the  traaucLion.    The  com- 
ihat   the  oompioj  received  in 
iC  aurraidar  i*  oalled  Che  "insurance 
Aa  ll  i>  baMd  on  ibo  "  insurance 
'  ll  tarie*  pr^iortionilelr,  and  Is 
bffaat  on  "ordiDBrf  Ufe  poli- 
'  md  aiMlltal  on  "  shorl-term  endoW' 
:."  tat  OB  lbs  tailor  cLsn  of  policies 
a«  lha  age  of  the  policy  iO' 
To  PMaptluUlo,  Hr,  n'ri{[hl  con- 

II  life  Intunnn  l«  compounded  of 
r  pivfHr  and  the  business  of  the 

~k ;  that  the  premiums  oonsiat 
I  pafU,  tba  "  loiursiice  rsluc,"  which 
Ibv  nnapaUT  when  earned,  and 
'  whleh  helung"  lo  the  polic/- 
•,  IbvIbC  Wan  tnnrcl;  ileposited  with 
'  fftr  acniiuoUlion,  la  be  with- 
ret  U  lUlU  him  (u  rvtum  big 


policy :  that  the  compitny  for  its  Interest  in 
(be  rixk  ia  entittcd  to  make  a  "unrrender 
chargD  "  when  the  polloy  is  returned  ;  and 
that  ibis  "  surrender  charge "  should  be 
baaed  on  the  "  insurance  value,"  but  should 
cnmiiltute  only  n  very  small  part  or  il. 
This  is,  Kiihoui  doubt,  a  Juiil  coneeptiou 
ol  the  nature  of  life  InBuriuico:  bui,  while 
the  companies  agree  with  Mr.  Wright  in 
dividing  the  premiums  into  "iniutanoe 
lulue"  and  "  reBcrve,"  they  disagree  with 
him  as  to  the  ownerabip  of  [he  "  reserve," 
Imlf  uf  whicb  they  InsiBl  on  rctniuing  tor 
[hem selves,  in  ense  of  gtirrender.  The 
Mutual  Life,  of  Mew  York,  relolus  from  flftj 
lo  seventy-five  per  eent.  of  the  "  reserve," 
in  settling  for  surrendered  policiea,  and  the 
Equitable  from  lil^y  to  rixtj  per  eoiit..  and 
this  is  done  on  all  polieipB  alike,  without 
respect  to  age  or  class.  IlHVin^  ju6t  seen 
that  the  "  surrender  value,"  usually  oonnti- 
luting  the  difference  bolwecn  the  "  reserve  " 
and  a  moderate  "furreuder  charge,"  anil 
sometimes  eiceedlug  the  "  resertc,"  varica 
in  amount  willi  the  class  of  the  policy,  and 
far  more  so  with  itn  o^e,  the  reader  is  eom- 
pelenl  to  decide  for  himeelf  whether  the 
company's  uniform  practice  of  relaining 
from  fifty  to  aevenly-fivo  per  cent  of  the 
"  reserve"  on  all  policies  la  or  Ie  not  oqui- 
lible.  For  our  part  ive  think,  with  Hr. 
Wright,  that  it  is  not. 

Mr.  Wright  further  contends  that  both 
the  "surrender  chirge  "  and  the  "surren- 
der value,"  at  any  period  of  the  ]H>liey'« 
existence,  thoitld  be  ascertained  sums,  and 
known  to  ihc  policj-h older  before  he  in- 
Bures,  so  that  he  can  understand  all  the 
terms  of  the  contract  he  is  making.  For 
this  purpose  he  has  prepared,  and  inserted 
in  the  book,  several  spitinicii-lables  shiiw. 
>Dg  the  "insurance  value."  I  he  "  rcfli-rvo," 
the  "  surrender  eharijo,"  and  the  "  surren- 
der  value"  of  vurioUB  cliBses  of  pollcli^  at 
the  time  of  issue  and  In  each  year  there- 
after. This  is  precisely  what  the  conipn- 
nies  clum  enunot  be  done.  They  say  iliat 
the  "Burrendcr  r»lue  "  at  any  future  lime 
eunnot  he  culeubted,  because  it  is  iieposfi- 
bla  to  forulcllnhat  the  dividends  or  surplus 
al>ore  working  cost  will  be.  But,  throwing 
divideuds  out  of  the  tiueallon  as  an  un- 
CBseniial  factor,  the  thing  bceutnes  easy 
enough.    For  InslaDcc,  no  eonipiny  will 
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ifKj  that  tho  "  mcne  "  at  nj  period  of 
Ibe  policf'a  uziatenM  can  be  Mdljr  ucer- 
laiiiLil.  But  tli«  "reMrro"  i«  maJe  up  of 
<ino  part  of  the  prealuDui,  and,  if  tfaii  part 
can  bt;  lUu^rUincd,  whjr  cannot  tbcr "  imnr- 
anct!  value,"  whlcb  ta  made  op  of  the  otbcr 
part  oT  llii'  prciiilutna,  bu  hIhi)  Dftarrtaiaed  ? 
It  id  uniwi-i^ssury  tu  ktiu*  uij  otiier  factors 
than  tliL'Hc,  tu  K'  ablv  to  dutemiinc  the 
amiiiinl  nf  thu  "  mimmdrT  tkIui'."  The 
tallvr  faul»r  forniK  Ilie  bDEia  of  the  "Bur- 
Minlor  cliuvgi',"  which  may  be  eight  ptr 
ci'nt.  i>r  ii,  nnJ  tht  "  surrender  charge  "  de- 
duolcd  Tiom  iLc  former  Uarct  the  "  eut- 
teiidiT  vahii'." 

Wc  iiiivc  thui  endeavored  to  give  a 
brief  oiitliiii-  of  the  nutin  feature  of  Ur. 
WrijrIiiV  biiok ;  the  olberij  are  chieBy  iiun- 
denial  to  ihc  illai-tratioii  of  this  otic.  The 
pliiu|>M-ii  M-vaniuMll?  pven  of  Ibe  ntamier 
In  vhlcb  BMttCN  uu  ooadncled  beneath 
■he  mufaer  oT  life  Infunnvc  are  not  eaU 
eutaird  lu  Inro  en  the  icader'a  ndad  s 
viinilili>  lnipn-<u4an  uf  at  U-wt  one  or  two  of 
tbi>  aeiiini.  in  ihl«  Mmnectiiiu,  hu^er,  tbc 
time  (if  Ihr  irriter  \*  nut  a1<rny»  as  dignified 
H  it  mtjilit  he.  Hw  elmptrr  at  ib«  end  uf 
the  liiMili,  ou  the  rdaihin  Iwtween  eurren- 
e;  awl  liti-  inwraniv,  eiblMU  «ine  f<ound 
flnanrial  Tii'wf.  Tlio  Imiik  aiiii:i  a  Ti^uroao 
bbiw  in  di'fi-iiKe  (if  tlu-  jvoi'lf.  atid  it  is  to 
be  hiipol  lhat  ila  t-tTret  a  111  !w  deeiilr*. 

(.VsTRHU  TillVS  TO  !*01AR  I'llVSKV.       Hv  J. 

NiiKVAM  l.iH-ETKa,  F.  It.  S.  Seir  Yi'rk  : 
M:i(-'ii>IUu  &  I'd.  liST4.  6T0  pajm. 
Tiiv.  til'. 

TuK  jiTi.LUv  iif  tbr  i^  Ufnl  piibliv  foT  in- 
f»>nii.i:ii'n  in  rt'i:artl  (o  ri'.-i'iit  ti-soarehe*  in 
pliviic*.  «:iii  janii-iiUrlv  in  r,i.Mnl  to  ns 
(i-jri'hi'<  vaiix  I'V  lid  ot  !bi<  ;iVk'in«t't>)x\ 
\t  «U:iiF»J  t<T  ilio  nuii'lvr  of  Tolumt's 
ik!:;>'h  Imio  appi'iivd  silhin  the  pjft  fiW 
>im:*  .;i>.  ii'd  HiV'!i  ti>  iVi'  ]vpi:iiT  ^xpo^l- 
I'oa  ■>'.  tl'.i'M*  >ub'^'t*,  ana  nuwcm^n 

•if  A  rv«  bivk  «it:i  tho  -taxat  pcr^we  1* 

tM^I'Tt-f  ;V.L<*i<  Iwk*  DO*.:'-!  :av:\o 
n^." ix': '.i\'.-x.c*,    I;  foi::'>  Iki  Uf  ;b*!  i.-:f 
avi-iif  nt.;.;i7.  "LiV  fft'.  r.;  I^a!  ;!  » J# 
J-:i  I   T-.  -.K  \'.  s.\  hi-  r 

■".ih  s  ^*;.*(>  .■-  a  .v::*T.  I'u-  .  -  -i-. 


the  toplei  IbMiwdTM  had  Mt  baati  h- 

banated. 

At  least,  he  mi^  doubt  wbelbw  the 
popular  GipodtloB  of  them  faid  not  bet* 
carried  to  as  axtranw  ptfat.  Cntainl;  II 
aoenia  vcrj  bird  ta  add  to  the  boolu  of 

Roiieoc  and  Schcllen  an;  thing  In  tepard  to 
the  fundmneDtals  of  Spevtrun  Analfua, 
which  shall  be  worth  adding.  It  is  ea>j  to 
conceive  our  average  reader  turning  thi 
]>igca  of  a  new  bonk  of  IbU  aort  with  a 
kind  of  nervous  fear,  lest  he  ^ould  come 
BcroBS  (hose  lircsotDC  wood-cuts  of  a  Gcr- 
nmn-loukine  >"'■■■  Kaaing  intently  inio  ■ 
pritfni  in  the  bupe  of  seeing  a  eandlc-Rinie 
double,  or  of  two  sombre  iudi*idual>  shut 
up  in  a  dark  and  rcry  large  room,  alone 
with  Ncwton'a  eiperhnent.  These  wood- 
cuts he  has  seen  for  years,  and  they  tem 
to  him  aa  the  bivwo^tone  botuet  n  ihe 
Fifth  Avmne  awm  to  tbe  wcwj  twrritrj 
milMtoBea  that  be  can  ■ercr  pan— "a 
procctaUm  which  aew  gate  past  Ut  gha 
point." 

yow,  we  dMioctlf  a  jmpathbe  with  «■ 
avenge  reader,  and  we  chin  that  a  bock 
of  tb»  natnra,  to  be  neccaaary  or  ev«  ae- 
eeptable  at  thb  time,  nnst  be  a  deeUii 
atcp  In  advance  of  tbe  ftnaier  OMI. 

The  volume  before  ns  coutalns  6H 
pa^  (incluiliup  a  good  Index),  and  it  h 
diriiled  into  two  parla  ;  Part  I.  b  devoted 
10  a  popular  ai'TOunl  of  ancient  and  modern 
SuD  work  :  Pan  11.  contains  conimuiiii»- 
tioDf  made  by  tlie  author  to  the  Boyal  Eo- 
rieiy  of  London,  and  to  the  French  Acsd- 
eiuy  of  Seiences.  Added  to  these  we  hare 
Hit«ea  valuable  Xotes  on  various  sprcial 
point* :  and  two  Appradiccs,  one  giving  tbe 
"lnii:iieii»ns  to  Olwerven  of  the  EcUpae 
i>f  1S71."  and  the  other  being  It«[HgU's 
"  Urmoir  on  Solar  rmminence#." 

To  co::»i Jer  tlw  volume  in  inverce  order, 
■e  nuy  tay  (Jul.  of  Part  n.,  tbe  vafauhla 
NotM  ar.d  Appendicea  are  the  onlf  pan 

■  ht.-b  iiGfLi  to  have  been  given  In  their 

lonn,  acconUng  lo  oar  jndgnn^ 
a-:i  vay  even  t»  donbted  wbetber  tha 
N.-'its  »ho-ii  not  bavc  b*«a  worhed  tat* 
;V.t  ;is<.  Xr.  lA-kyer  Mva,  in  regard  to 
\\.t  Tib'-iBi »  w  ibo  Sinol  SodetjasA 
A.-ai<-.:y  «f  Sfieiwi*.  thai  ib^ai* 

■  if  pviE  r^T^li'in.     Here  tbe 

iifc  lo  uj,  forgotten  tbt 


protirr  olyrri  a(  lits  tiunk.  Tbetu  pupers 
«rtv  •ntlcQ  tmta  lime  to  lime  u  ri^aulLs 
b«^ii  lo  Bume  from  lUc  "  new  lueihod," 
■lal  tbct  gf  neccatii]'  iDcou>)>lL'tu,  The 
onlj  object  in  gl'ing  Ihrm  in  tlinir  originul 
iofxa  ia  u>  »huw  cinctlv  Mr.  Lock}'cr'»  re- 
Uliod  to  tbe  pragroM  of  dlsoorarj  hdiJ  rc- 
ukf^L  Bat  the  biFtorj  qf  tbe  subject  ia 
irn  veil  knovn  aiDDni;iU  tatereated  in  it, 
tnd  Mr.  Lockyel'*  (on-moHt  plaoc  in  cor- 
taiD  linni-'bca  of  it  is  too  well  ealabtiahed 
(0  bred  ■  rcpelitiDU  of  iIig  furiaul  proofa. 

Ta  the  fcicotific  worker  tbeae  pipen 
tf*  tlrMid/  eeoMaililB  in  Itic  origiiml,  snd, 
(or  g«B«nl  puqwsei,  llibj  should  have 
htm  ■aLirrly  recast,  u  the;  are  dt-cidedlj 
M  Ib  t)M  b«I  Torm  now. 

Wllh  tvgani  to  the  fint  pu-t  of  ihe  wnrk 
*«M]r       thai  inuoL  of  it  u  n  rt-peiitioD 
rfnUIef  "hitJi  liu  b«cO  thoroughly  Ireuted 
linbM  ^mioIei.    Some  of  it  connksls  of  ac- 
•awU  of  eclii>«C'«nrk  whidi  lh«  nutlior 
Uawlf  did,  anil  tbe  ttorc  of  liiie  is  lold  in 
I  ilKirau^hl J  giMiil  and  loterusliog  •roj.  Mr. 
Ijvkwf'i  accuuDta  of  the  work  of  othera 
>ii  iBiineiill;  lair,  nod  exhibit  good  feeling 
u<t  nl'in:  ■[■pteciatiou.    The  chaplet  on 
li.  iWrin^o'l  Rscarcbu  on  solar  apol* 
'   I  '  laraple.  and  the  author's  account  of 
iircrjr  of  tbe  new  method  ofTiewiDg 
p.  .iiMii-neeB  wUieh  wa*  applied  by  Janaseti 
ud  tiiiwatr,  though  Brfi  concciTei!  by  Locb- 
f.  !•  IbgniBghljr  adnirablc  for  faimoia 

hrt  t,,  haWfTcr,  han  more  eerioua  de- 
I  hnttao  the  haal  iiecliun  ol' the  book.  It 
k  (MlraljF  dcAoiepI  in  judleioud  arronge- 
1  MliUd  ila  prruaal  can  onli  confuite  the 
I  ItH  W  the  Wrner.  It  i».  in  fad,  a  reprint 
i  tfaM.n  {ntlt  of  tbem  i.'ood  in  itself  and  in 
I  ki  )!■>*).  wbU'h  Mr.  I.wkyer.  eomelinies 
I  tmti  MaaftlDHM  In  i'oa''i7i  with  Ur.  Bal- 
I  hwitonn,  oootribuled  to  Bngltob  peri- 
I  asd  of  ocruhraal  lectorM. 

b  afeMwl*  la  ie|«lltioniii  sometime* 
•Mi  parafriph*,  almunt  pa|^v.  are  printed 
■  tmM  twin,  al»l  the  vholx  kcois  la  show 
*  *mt*,  w  tpnk  plainly,  lo  "make  a 

Tt  mui  ItialM  lliat.  while  It  i^,  ah 
Wtnlr.  a  tUnil  to  be  ^ateriil  for  ihni  Ur. 
IjW>,iH  afc«a|il  plre  h><i  laiuiibla  (Iniv  (o 
ikr  pi^nilar  tipo'ltiou  of  gclcniiSc  tniibs, 
mmm  tt  ^ilfeltBtM  boon  h  lortunate  as 


to  diseoo'r.  It  is,  in  Ihe  CDse  before  ue,  stil' 
a  I'aot  tliut  be  bus  added  aeareely  aiiv  thing 
tu  Ihc  ample  information  in  regard  tu  tlivm 
ivhieb  Is  now  nccesiuble,  and  nothing  at  oil 
to  bin  9>:ient>lic  repulntion. 

character  as  a  man  teems  lu  be 
aliuwn,  iu  bia  account  of  hla  relation  Id 
olhiT  Boientiliu  men — bia  IHonds — and  that 
■a  ulmoAt  Ihu  (inly  outcouie  of  thia  eipcunive 
volume,  whose  principal  fault  is  a  wout  of  K 
snScleDl  raiton  d'etre. 

Thi  MiBirBuoH  or  Mas.  By  Wixwooo 
KupK.  New  York:  Asn  K.  Bulls  & 
Co.    MS  pp.    Price,  ^3,0(1, 

TuK  render  of  this  book  ia  long  pu/ilcd 
to  diseoccr  the  iilncEsi  of  tbe  lilte  lu  the 
matter  presetued  for  bia  eonBidemtiuu,  iior 
eau  be,  until,  near  tbe  end,  the  autbor'a  view 
ia  rcvL-uled  to  him,  that  each  genuratiou 
of  luunkind,  from  the  conditions  of  its  ei- 
i'lence,  la  subjerted  to  physical  peraecutioo 
— or  inartyrduni — llml  the  eoudilion  of  Ihe 
succeeding  generation  may  be  Impruied. 
The  cnrrent  theology  in  rcpiiiiiutcd,  and 
wllh  it  the  idea  of  the  individual  existunco 
of  the  buinaD  soul  after  deaib.  The  idoa 
of  a  God,  impersonal,  indefinable,  aiid  un- 
knowable, is,  however,  retained  uiid  atrung- 
ly  enforced ;  and  with  It  there  reema  [o  be 
udunectcd  lo  the  aulbor's  mind,  though  it 
la  not  eicsriy  expressed,  an  tdeu  timt  ihe 
bnman  <ouI  la  immortal  in  tbe  aense  of  being 
a  riuilerlally  embodied  part  of  ibo  greuC  ani- 
u^jkling  power  of  the  uttiversc,  inlo  which  It 
lapica — losing  ita  iudlvldHality — ntler  Ihe 
death  of  Ihe  body.  To  eipouud  Lheae 
vk'WB  ia  really  the  aim  of  the  book,  allbough 
it  oatenaihly  purports  lo  be  a  kind  of  uni- 
T'TSiil  hialory  of  human  prof^aa,  written 
to  ^how  the  InBuonce  of  Africa  upon  oiv- 
ilizatlon.  It  is  divided  into  four  ebupters. 
The  lirxi  presents  a  panoramic  portrayal  of 
the  BOcient  civllirailonii  of  Egypt  nnd  tbe 
north  of  Africa,  Asia  Minor,  Greece,  Borne, 
their  rlae.  mnlurlty,  and  decay,  and  [he  in- 
fliiunce  they  cxerclaed  upon  each  other. 
The  second  chapter  deaK  af^cr  the  same 
manlier,  wilh  rDylholojiiy,  Judulsm,  Christi- 
anity, MohummediuiisiD.  The  third  truces 
tbe  progreM  of  Liberty,  giving  a  compara- 
tively  eilendfd  ncconni  of  the  orlRlii  of  the 
qiave-lrnde  and  ilie  anll^lavcry  movement, 
and  their  indueoee  upon  American  affairs. 


The  lutchopter  akei^hivtbc  rise  and  pro^- 
teasof  inlelln.'!,  utid  pioiures  its  probulile 
ftiture.  The  iheories  of  etolution  and  ant. 
urnl  BOleDlIcm  fond  (be  ground-work  of  (he 
phiD.  The  author  ackaowledgce  bis  in- 
do\itcdiiv«s  to  otbcra  for  hia  lactB,  but  \a 
entUlcd  to  ttonie  credit  for  origiaalil;  in 
the  uoDeojition  nad  arniDgenii^Dt  of  tbu 
work.  The  stylo  ia  vigorous,  and  enticcii 
the  rcsder  inlo  more  Umn  a  curaorj  pt- 
rusaL 

Tbx  STBCcmRK  or  Asihil  Life.  By  harts 
Agassii.  New  York  ;  Scribner,  Ai'iii. 
strong  *  Co.    128  pages,  8to.  Priue, 

Tnisbook  ODiupriscs  n  series  of  six  lect- 
ures, deli  rcrod  in  1862,  before  llie  Brooli- 
IvD  InGtitute,  and  first  published  in  lSt>G. 
but  DOH  reissued,  the  fDnm.'r  pdiiiong  hav- 
ing parsed  out  of  print.  Tho  lectures  vpre 
deliiered  for  tiiv  putpociu  of  showing  tli]il 
there  is  "  order  in  Nature  ;  that  the  animal 
ktngdoiD,  eepeciallc,  has  been  constructed 
upon  a  plan  wbieb  presuppflrws  the  ei^str- 
ence  of  aa  intelligent  being  as  its  author,'" 
and  tho  "scientifiu  grounds  of  the  norking 
of  ft  rroiidenoe  in  the  worid."  In  the  last 
respect,  the  riew  adTuuccd  is  that  the  pres- 
ent diieraitj  of  animal  life,  or  Epedcs,  has 
not  resulted  from  the  inHueneo  of  outinrd 
cireiiuiBlani;eB  upon  s  fen-  primarily  almple 
forniSj  but  froni  the  direct  and  continuDlly- 
repcaled  workings  of  >  Divine  Will  or 
Providence;  in  other  words,  Ihnt  the  diver- 
sity has  resulted  from  Divine  creationB. 
The  ai'gunieiits  adduced  to  prove  this  part 
of  the  theorv  are  gnJunded  upon  the 
fact  that  geologic  revelatiuua  ehow  certain 
low  forma  of  animal  life  to  have  edeted  in 
former  periortp,  in  greater  diversity  than 
■t  present.  The  first  Uctiirc  present!  the 
plan  of  the  animal  klngdotn  »^  exbibilcd  in 
ill  four  great  diviaions;  the  second  presents 
the  rchtlive  standing  of  each  division  to  tho 
other,  and  of  the  various  inembera  of  each 
divinion  ;  the  third  pravea  the  antii^uity  of 
animal  life  by  the  existence  of  ci)ral-reefi< ; 
the  fourth  gives  an  outline  of  tlie  geological 
history  of  the  earth.  The  remaining  two 
lectures  are  devoted  to  proving  the  theory 
of  an  intervening  Providence-  The  buok 
1b  full  of  interesting  facts,  and  eminently 
adapted  to  the  theology  at  (be  day. 


Pbeient  Srirce  or  Sik^ial  SciLura :  A  Ke- 
view.  HisioricJil  and  Critical,  of  the  P 
resa  of  Thought  in  Social  Philoso 

By  RoBEKT  S,  HlUtLTOS.     Kew  Y 

U.S.  Hinton,mDro«dwBj.  m  p- 
Ptiee,  «2.00. 

A  wEtx-EZECtniD  booli,  upon  the  «atC 
ject  bei-e  dcsiguBted,  would  be  very  taJoahle^ 
the  present  one  scemB  to  be  Dot  up  lo  the 
requirement.  Upon  a  class  of  qaeslions 
wtiich,  of  all  others  at  present  sgitaling  iha 
scientific  world,  are  the  freshest  and  ibe 
newcsl,  this  Is  an  old  book.  It  was  pre- 
pared for  publication  aeven  yean  ago,  and 
was  not  even  then  up  to  the  timed-  An  ex- 
ample of  the  antitpjBted  and  unreliabic  eha^ 
acler  of  the  work  ia  oiTorded  by  the  ■otbor'a 
treatment  of  (he  most  cmint^nt  tliinkec  of 
the  time  on  problciud  of  eoetal  science-  Si, 
Herbert  Spencer  is  judged  u  a  sociolagitl 
by  his  views  developed  in  "Social  Stolici," 
how  fairly  will  appear  from  Ibe  fact  that '  So- 
cial Statics  "  WBb  Mr.  Spencer's  first  »otk, 
published  Iwclity-four  years  ago.  And  not 
only  ibis,  but  he  was  hiinself  so  diseslisfletl 
with  it  thai  he  would  not  couBeol  to  iU  w- 
publicalion  in  this  country,  witbont  incM. 
porating  a  preface  fl  hioh  indicikted  iLd  bit 
views  had  undergone  Important  modifies- 
lion.  It  was,  in  fact,  rroni  the  incomplete 
ncss  of  the  bosis  of  Ibis  diecusiion  foi  >  uM 
sociological  science  that  Mr.  Spcnecf  "M 
led  to  devote  him^^elf  for  twenty  yrt't  f 
the  development  of  a  system  in  which 
foundationa  of  sociology  should  lie  ; 
deeply  and  securely  laid  in  the  feienivi 
life  and  mind,  and  tlic  laws  of  Natori', 
their  latest  and  highest  inier^irelatloni. 

Mr.  Hamilton's  book  ranges  wtde 
tlie  field  of  Eocial  philosophy,  nnil  discu 
the  views  of  many  men  in  relation  lu 
but,  with  much  Infonaation,  there  is  a  r 
upeeulation,  and  more  of  criiiclsm  tlian 
lory.  Ofsochil  science,  aa  ■simple  g 
alir-ation  of  social  phenomena,  or  a  hi/ij 
principles  based  upon  facts  of  ohsvrta'' 
like  other  sciences,  he  teems  to  have  hut 
ohBcure  coneeption,  as  is  evinced  by  the  fol 
lowing  slutemcnl  of  the  problems  of  socii3 
philosophy  ■  "  What  are  tho  causes  ft  k" 
which  dclormine  the  social  destiny  of  the 
individual,  which  determine  ui  the  loog-iun, 
and  in  the  absence  of  extraordinatj  di* 
tiirbing  vaUEcv,  whether  he  simll  lie  prul- 
jierons  or  the  contrary ;  Trbether  be 
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b«  •  pwper  OT  niillioniire ;  ■  Ubarcr  or 
ca^uli*!:  *  peuant  or  prince — whiob  dt!- 
Umlor,  In  abort,  vrhetber  bis  own  iaterDol 
BOOicnlaiB  or  ftnlri/<iii<tJ  forcu  ilinll  br 
onipcnicr«(l  bjr  Ihv  puti'Dt  /i^viuitiou,  or 
emlriftttl  foTOc,  vhlcb  U  coiiaUiilly  praa- 
ttmfiag  bumui  cBbrW,  or  !>ball  enuble  blm  to 
ndntun  an  iotli^adcni  jioeiiioD,  <md  hk- 
mnnt  as  oun  or  nis  own." 

A    TUATUS  OK    THI    MKTDOD   Or  GoTIBH- 
MUT  SCHriTINlI.     Bj  SSOBU.  V.  Clit- 

txaoL,  C,  A  Depuij  Surrujor.  Niw 
^  York:  D.  Van  .SoAnnil.     auo  pp., 

Ta*  kOtbar  »lala)  that  tbe  pi>t:uliiiritiei< 
of  (ia«f riuneal  (utrojiug  being,  uni.'iptuini.-d 
bj  MicUng  HOrk^  on  Und-aurvcjing,  ocw 
MatMOMn  iiklb  Uie  ijoTcmmeDC  are  often 
asbmriMwd  by  the  want  of  iotormatioD  on 
Ifc*  ntdecL    To  meet  lM»  imai,  the  treatue 
■W  pNpatwl.    Tbe  prtnclpica  of  survcj-ing, 
lb«  vpUcatloa  of  aslroDom]',  and  tlic  uses 
laNtUMBU  and  of  logaritbmic  tables 
ti*<tp(nwd«l  brieflj  but  intcUlgibl)'.  Sug- 
pHlIm  are  al»o  made  lor  proL'uring  ■  tiur- 
■VhCMtlll,  and  for  rfadcrlng  llieulkuUoc 
mm  of  xb*  Wcatem  Pluns  Gl  for  driiik- 
tt|i  Tablw  of  coDTcrgeoccs,  logarithmB, 
•t,  u»  glT«li  al  ihe  end.    The  book  is 
kmt  la  morocco  for  pocket-oae, 

la  Bmdblucii  or  Scimce.  Bj  Bicbaiid 
L  P»ricTom,B.  A.  PbUidelphiii :  J.  B. 
Uppiaeotc  K  Co.    43s  pp.,  Sro.  Frioe, 

ttm  ta  an  embodiment  Id  book.fona  of 
•  ••'Ui  of  »ca7>  prcriously  published  in 
At  C^ndill  Uaganru.  The  title  forcibly  Id- 
feUH  tht  Daloro  of  Ihi-  sutyocu  dlsrUBSi^d, 
tm  brfof  geiMTally  bevand  the  pale  of 
wtaaw,  jei  poMWiIng  in  lomo  d<?- 
piaMtnitllla  ehiraetsr.    Qowercr,  with 
i^Hlathv iul  tbroeeMayn.'T.aniblins," 
"OlUdaecM."  and  "  Gbosta,"  K  is  difGealt 
ItNM^tlM  tbeir  claim  to  Bpuaition  Under 
Od*,  <vcwpt  in  ibi!  cflbrt  of  thi^  Brilhiir 
■  MBbat,  aft«ir  an  uiislvilcnl  or  sdenliGc 
Mttil,  Iko  •rmr*  [irr?vtllitig  cm  Lhoau  eub- 
>rtK   n«  raaaj  aa  "Tlie  IIt reebcia  nod 
faSuriDqiUia">kotolwth<!  obivrrntiODs 
it  AoM  p«Bl  aMrocomtra  on  the  "dark 
ttf^am"  it  tfac  h(>ai*n«,  and  ihvir  roiult- 
k(  <W>»rifii>  «f  nobulB^    "  A  Voyage  to 
ta,"  Md  "  A  Tojige  to  the  Ringed 


Planet,"  In  the  assumed  and  foDDiful  form  ut 
a  journey  to  iboso  luminal  iej,  desoribe  Ibelr 
iBaliii'US  and  tho  peculiar  tfaeoriea  relating 
to  oad\.  "  Life  Id  Uarit  "  dbL-uesea  tiin  rea- 
sons for  believing  tluit  some  kind  ot  aninujl 
life  eiisla  upon  that  plnenl,  and  "  A  Whew- 
ellitu  Edsny  on  Hors "  ^ivea  tbe  reaEona 
I'i<r  doubting  lliat  tliiLl  life  reaeinbica  such 
aa  WF  upon  our  unn.  lli»Id»4  acveml 
other  euaya  on  astrouotniral  Buttjecti  Is  one 
on  "  Earthquakes,"  an'jtlicr  on  "  Coal,"  and 
still  another  on  "Flyiug  and  Fljitig-Mn- 
chinea."  The  clear  und  vigorous  style  lod 
variL^d  character  of  Its  contents  mdke  the 
hoifk  highly  iuteresting.  It  is  to  be  rcgrcl- 
tfl  tbnt  it  WB(  not  publiihed  in  a  cheaper 
edition. 

Tm  GlLTlHOimEll  AND   [TB  UsES.     Bj  C 

H.  HisKiNs.  New  York  :  D.  Van  Nos- 
trand.    76  pp.,  12nin 

Or  Huitable  size,  thia  book  la  Intended 
09  a  pociiot  manual  fur  atudtule  of  cb'Ctri- 
clty,  as  treli  as  a  rcfurcDci'-boak  for  expcri- 
CDced  elcalriolans.  It  explains,  at  the  be- 
ginniug,  tbe  laws  upon  which  galvitnomctrio 
mcasuremeDts  are  based,  ncit  the  galro- 
nometcp  itself,  and  lastly  the  uses  of  the  In- 
slmtnouc  It  Is  illuatroted  throughout.  To 
the  end  are  appended  uaeful  tables  of  tho 
wires  and  tangents,  and  of  the  weights  and 
resUluncea  of  iron  and  copper  wires. 


MISCELLANY. 

Bfllrs  of  u  laclcnt  Hilayan  Clrtlbi* 

tlOD. — At  the  N'oveuiber  meeting  of  tbe 
Calil'ornia  Academy  or.Seicncea,  photographs 
of  curious  hieroglyphics,  uut  in  wood  and 
found  on  Easier  Island,  were  rMcived  from 
Ur.  Thomas  Croft,  of  fapoetl,  Tuliiti.  la 
acootdanco  with  Tagne  Inditions  current 
among  Ihe  nutives,  they  were  auppojcd  to 
represent  the  written  language  of  some  pre- 
historic race.  The  stntic  idols  found  on  the 
island  exhibit  a  refined  form  of  art,  and 
other  relies  found  there  go  to  prove  thot  the 
present  population  are  the  degenerate  relics 
of  a  once  powerful  nation.  In  the  letter 
ncciimpaoying  the  hieroglyph iea,  Hr.  Croft 
sluled,  from  the  best  informaUon  be  could 
obtain,  tlut  none  eicept  tho  prlcsla,  and  ■ 
oboscn  few,  could  decipher  ihcic  atiange 
eharaclcts.    At  a  roosnt  meeting  of  tba 
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Atmltaj,  anotto  iMIw  Irnm  Mi.  Craft 
nd,  u  akick  be  staled  1^  be  had  found 
•  ubTc  •(  ilw  — '—■ '  *b«  eonid  read  iImb, 
and  wfaa  «M  gniog  to  leacfa  bin  Ilia  las- 
IpaigB,  M  tlui  be  Bfll  Aofll;  be  able  U 
iMaaUto  them.  Mt^OraAddokalhatbebaa 
6lmenttnA  Ibr  rdtca  of  •  great  MakjaA 
«n]tire.  vUcb  esi^ded  ita  p«"tT  ot«  that 
pan  of  the  oceaa  at  •ome  ionavr  period  of 

DitldM  to  StoM-Mlm.— Prot  & 
Duw  Hajei,  vriliLg  iu  i)ie  Amtritait 
(AfnH  tbom  dcpotila  tn  boiler-flna,  says 
tkal  Ibey  are  of  two  kiiuU,  bofb  ot  wbicb 
an  capable  of  oorrodlng  tbe  im  npidlj, 
uftedallj  wliai  the  botlcra  are  beimi  uul 
in  opcTslion.  The  moat  cammon  one  coo- 
of  loot  (neirlj  pore  earboa)  aalnrated 
villi  pjroUgneoDi  acid,  and  containa  a  lai^ 
proportkia  of  ina  IT  Ibc  depodt  ii  an  <^ 
one,  or  terj  litlle  iruo  if  ihe  depoat  hat 
bea  recvDlIj  formed.  The  olber  baa  a 
baab  of  eoot  and  Tecj  toe  ooal^aibM  (sili- 
Dale  of  alDmiDa)  filled  iritb  Eulphar  adde, 
nd  cOQtainiag  mare  Or  l«a  iron,  ihc  qnao- 
1H7  depending  on  the  age  of  tbe  deposit. 
The  pTTolIgneoiu  depotitf  are  alwajs  caused 
1>;  want  of  jodgmEut  in  kindling  and  man- 
a^g  the  Grec.  Tbe  boilecH  being  cold,  llie 
tttt  art  gcDcnUT  tuit«d  irith  wood ;  pjrtt- 
Igaeouf  acid  theii  diBmis  ofer  Into  tbe 
tabea,  and,  collecting  •rith  the  soot  already 
Ibere,  brnu  the  nucleus  for  tbe  deposit, 
whldi  Mao  beconiES  pennancnt  and  more 
daagerdUH  ever;  time  wood  is  used  in  the 
flrepUue  altcmard.  The  aulphur-acid  do- 
pocits  derive  their  sulphur  from  the  coal 
UKd  ;  but  the  bue,  holding  the  ■t-idi.  is  at 
flnt  oceasioaed  \>y  cleaning  or  ehnkiiig  the 
gralea,  soon  lAcr  addiug  froih  charges  of 
ooal.  Pine  ashes  arc  tbuj  driico  into  tbe 
Sues  at  the  opportune  momeot  for  Iliem  to 
beoama  absorbcntB  for  the  nuli^hur  com- 
poonda  diatilling  from  ihc  coal,  and  tbe 
oorroaiDn  of  the  ii-ou  folloKs  rapidl;  after 
Iho  fonnatian  of  lho9u  deposits. 

roDdlUsnft  afeftla)!:  Ib»  S»  ct  (HT- 
(pHai;. — Id  llie  Anurimn  A'alarnliit  for 
Januarjr,  Dr.  Jabli  Stock loD-Hough  baa  an 
olaborale  article  on  "  The  Kelalionahip  be- 
Ivoea  Uerclopment  and  the  Srjiual  Coudi- 
UoDinPlanls,"  ffia  couclu^oua are:  1.  That 


is  flmmm,  tmi  mMH  aa  wt«,  Aal  m 

a««wdr  ainiiti  ■  TipMtfw^ >fcrriol«^ 
I  al.  palMpol,  «■         cfcta  *b«fc  ar. 
aMtymiuU  ac  MHflnaMiT  M  A«  ofliee 
<rf  i^rdiMtiBa.  fta  of  CmIh 

boe*  Mi  tiBM  ia  piar  tfcw 

«bm  (he  ffaac  or  aaai  baa  Hacked  Ml 
dtTila|MM>al  naMi^  aad  p««ik.  ■*  m 
good  htatlh.  mi  ia  ntt^mi  piadpall;  is 
the  pmna  of  reftainwim.  Ia  ibe  biier 
coa£iiiiB  aApriag  of  a  derdop- 
iMolal  CTioditioQare  piaiaeud,  and  tbe  pro- 
portion of  mall  I  it  ■iTtaitd.  i.  FemalM 
ara  in  brUa  tiuaJiltaK,  Mca  tcoobM  bf 
diaease,  or  otbet  aatagaaifHt  M 

reproduciion,  abav  ihuj  uDuoiit  *ilb  fe- 
male* than  villi  kIs  ;  aad  Aa;  are  pooifr, 
b«caaae  mon  exhaoaMd  and  kaa  bcaUi], 
bj  Ibe  prodaelioa  of  fwala  aftpifag,  Ihtn 
hj  male  prodaota.  S.  It  ia  jut  poaaUa 
that  lh«  OTolea  trm  sUc^  ftnalaa  ai»d» 
rired  maj  hate  a  Uglier  bdUal  Tilalilr, 
tbou^  Ihe;  be  loa  tugblj  dereloptd  ibu 
tboae  from  nhicfa  main  are  dctind,  ft*  no 
egg  can  piopctlj  be  said  lo  be  prtdcatinid 
to  be  male  or  feiDale.  i.  That  Cooak 
plants,  like  female  anhnala,  are  leal  UgUj 
developed  than  males,  and  are  Ihe  r«sitll  of 
an  inferior  deTelopmmtal  nprodocliie 
fort  on  tbe  part  of  Qit  fenak  panotiL 

lilal  Bait  la  Ike  Jai^aas  Klgn. 

most  planu  there  Is  a  tingle  bud  in  I 
uil  of  Ihe  leaf  knoim  at  the  "aiillar; 
bud."  In  the  hickorie»,  walnuu,  and  MHte 
olbeia,  there  are  t<ro  or  loore.  one  abon 
another,  known  as  cupnt-aullary  badl. 
When  remarking  on  the  fteiual  chaiaelM* 
of  the  tiudi  of  Jiiftaiu  niimi,  before  tlw 
.AcacJem;  of  N'atuial  Sciences  of  Philadel- 
phia, tbe  spodniciu  I  used  in  iUustntlDii 
made  thin  cltar.    The  abstract  in  Tbi  Porn- 

LAK  UOXTELT  for  Aplii  rlal<«  thill 

the  Beveral~jiivil  buds  are  on  tlic  Eiuiie  trea 
It  should  be  al  Ihe  mmt  nolle  or  axie.  Of 
tbe  three  Luds,  one  iibofe  anotAer,  ibc  uppw 
or  largest  prodocee  n  BtroDg  branch;  the 
second  in  order  and  in  size.  11  fcniale  Bover; 
and  the  lowest,  smallest,  and  least  oigui- 
ized,  the  nude  calkin.  The  illustration  ' 
Terj  prettj.  tio  one  should  be  EalieBed 
read  about  it,  but  examine  the  «Blnut-'~ 
and  see  for  himeeir 

TnouAS  Ukuuit,  Philadelphia. 


n«  P*Cal»4MMIi»<~It  quite  opctRin 
Ihtt  tbo  aune  slnck  pro'ti  ou  the  tame  land, 
for  several  jrmr*  in  suocsriuii,  dclcriorulefi 
0aiiMiten1)l<r ;  >tm1,  u  thu  vigor  or  ihc  pluit 
iIwIIbi  II.  It  bccoraes  more  and  more  nuscop- 
fiUetOUi«  inUiience  of  unrnTornblc  nealber. 
It  Ecoecallf  be  faund,  Istb  ihe  Garden- 
tn*  Jfaf^nt,  Ihkt  in  a  Toir  or  <tiBi»«o  the 
•ons  rogarded  hy  th«  fultiriior  with  inler> 
ru  u  novdtiee.  lura  out  the  best;  w)ule 
Ihoar  that  h>Te  beeu  grown  on  ihc  »iuDe 
•pot  for  *eTerml  rc»r«,  luflcr  mosl  seTernl^. 
Ttir  ii'jrtlliFS  usmllj  come  from  adiManpe, 
nd.  IrmrpmliTc  of  Ibcir  iotrinsle  merits 
M  TariMKS,  ibef  have  tliis  pccullnr  ndTnn- 
taft,  llwt  t)ie_T  wvta  raised  on  a  difTcrenl 
mQ.  will  to  some  alighl  eiicnl  m  n  diflcrcnt 
«B«aic  trom  that  Aej  are  lued  u  depend 
da  for  MtN^atence. 

OenrraU;  iprakiiiR,  uys  Ihe  some  mag- 
mIm.  the  b«t  toed  for  strong  aoila  U  Ihnl 
iriMd  oo  r*eal  sod  bog  lands,  and  ^eed  nf 
Oerilivil  <]iiaUlj  mnj  be  obtained  froiii  dry, 
MlnnmM  amla  and  ncvlr  broken,  uindy 
fulom,    It  ia  rciy  much  Iho  ciielom  in 
biriuiil  for  trade™  wbo  have  to  provide 
hnp'i  '>f  trtHl'poUloea  for  their  cuatomers, 
t^mnl  wrfatn  «ort4  to  ^roners  occupying 
ncMiinli',  in  order  to  teciireilgoroua  bIol'Iu 
ta  (nlliTalian  the  next  j'ear  oa  strong,  pro- 
tutlic  \xud&.    The  scad  ra  obtained  pro. 
item  1  elianer  crop  Id  a  bad  acsaou,  and  a 
imtim  avp  in  a  good  Be"«on,  than  teeii  of 
IteaiarMnta  that  has  not  enjciyc]  n  ctiaii|CB 
^rf«a  br  maiij  fcara.    Hence,  piiiilmAcd 
P*id  w.  as  a  nda,  betut  than  thai  of  tbe 
M  Mrl  bmne-groiiD. 

■Inwtapic  UpHU  af  (he  PoUla<|i|«- 

■•i— ¥f,  Wenham.  wrilinir  in  thi!  Micra- 
M^af  Jomitt  on  ibc  •iil'ject  of  polato- 
t%k^li7>  that  a  fiifigiiii,  from  tlio  iiDiTer- 
idfMMOMof  lhi>  •ponw  in  damp  localilie,", 
•Ml  ha  n[<d  gr^wdi.  tnnj  iippear  «iniullB- 
Malrvlih  morbid  ociTuliiion>^, and  yet  not 
kt  Ih*  ^iwf  ransp.    Tlip  grape-vine  dls- 
Ntt,  brfnc  cvtinilar,  tnaT  tie  rcsililr  irnced 
Ihi  mlKmacop*  10  a  ftingoid  origin,  and 
Mi  eil|t«  1*  Airlhcr  praied  b^  the  aciion 
Mlplntr-anw,  wo  deainioiiTe  to  fungi 
h  MBlwt  tnealllln.    This  i>  nf  no  arnil 
h  A»  fOUtO^Umf*.  whleh,  under  condt- 
■n*  branUe  to  lla  duvelopnu-at,  is  inter- 
«l  Ml  tOMdMlonaL 


Ou  plnctng  a  very  thin  slice  of  potato 
(talicQ  at  nay  lime  of  the  year)  under  the 
micro^eopo,  Ike  cells  are  seen  lo  be  filled 
oilh  staroti-gTanulcB,  and  the  wolia  eoated 
with  a  Inyer  of  active  proloplaem  of  the 
usual  molecular  appearance.  In  the  heaithv 
ci'ii,  this  protoplasm,  ohen  seen  under  the 
highest  povers.  with  suitable  illumiuatiou, 
has  a  vibrulory  molioD,  with  feeble  currents, 
Id  various  dircLlioas.  On  approaelitng  tiie 
ricinily  of  Ihe  discitscd  portion,  the  cell- 
walla  begin  to  appear  of  alight-brown  color, 
and  wherever  the  Icaal  tinge  of  this  becomes 
apparent  there  is  no  morement.  nor  can  any 
pruloplasm  be  detected  adhering  lo  ibe  wail 
of  the  cell,  which  from  that  time  is  a  deail 
Dtcmhor- 

Traeing  the  cell-walls  farther,  the  color 
deepens,  and  the  ^epta  bevomc  thicker,  till 
at  Luc  the  walL^  'plil|  gi>'mg  the  now  roKci: 
cell  a  dvtauhed  nppeflruiico ;  but.  from  the 
lirst  iDdii'ati'ju  of  didoase  to  the  Una!  ratten 
slate,  no  vital  activiLy  can  bo  difoovered. 
Id  all  the  phases  the  etarcb-granulcs  remain 
unaltered,  completely  resisting  this  peculiar 
deeompOMllon.  The  disease  is  evidenll; 
louated  tbrouKbout  the  tuber,  in  tbo  sub- 
viance  of  the  cell-walls.  Of  its  origin  Hr. 
Wcuhani  oflors  do  oplnion- 

Gndlsh  HVDODi  to  u  IneKtHl  AslNS- 
omer, — Hie  Bnii^h  lioyil  Astronomical 
Socii'ij  has  awarded  a  gold  medal  to  Prof. 
Simon  Newcoroh,  As Ironomcr-in- Chief  of 
the  United  Slates  Obsonatory  at  Washing- 
ton, for  his  Tables  of  Neptune  and  Crauus, 
and  for  other  valuable  aalrononiical  work. 
The  "  Investigation  of  the  Orbit  of  Cranus, 
with  Oenprnl  Tiiblea  of  its  Motion,"  i«  the 
result  of  lifieen  years  of  tahnr  under  the 
immedinte  suiiecvi^ion  of  Prof.  Neweomb. 
Prof,  t'ajley,  of  the  Astronomleal  Societj', 
in  presenting  the  medal  to  Dr-  Ilug^dns 
for  transmii'^ion  lo  Prnf.  Neweomb,  spoke 
Id  ver;  high  tenna  of  coiumenilatiou  of  the 
Washington  astronomer,  and  ronchiiled  as 
follows :  "  I'rof.  Neweomb'*  writings cihihit, 
ail  of  them,  a  cotn  hi  nation,  on  the  one  hand, 
of  uiatlifmatical  nkill  and  power;  and,  on 
ILe  other  hand,  of  good,  hard  work,  devoted 
lo  the  furtherance  of  asIroTiomical  fcienee. 
The  memoir  oti  Ihe  binar  theory  eoiilniaa 
■he  euecosEiful  development  of  n  bightj- 
origiiial  ids*,  and  cannot  but  be  nrgarded 
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M  a  great  elcp  in  ndvuicp  in  the  iiirlhoil  at 
the  rariatioTi  of  ihc  okiueuU^  and  In  thcOfvt^ 
icnl  dynniDici  gcncrall)'.  The  two  «eta  oT 
plonclurf  Ublca  arc  warka  ofimiaeBBt;  Inbar, 
cmljoiljiiig  rtiullH  oa]^  allniaaljlo  bj  the 
eierciap  or  such  Idbor  niiiler  the  gultlanrf 
or  prafouud  msthoiuuiii'ii]  ukill — noil  which 
are  needed  iii  thr  preitrnl  sljileorutronom;'. 
I  Irani  that,  iin[ieTrectlj  as  my  task  ia  ac- 
cniap1»bcd,  ve  bare  done  well  in  llie  awnrd 
of  our  mediiL" 

Ninre's  DlslrUntlon  ofTrtni— InanoM 
preflented  to  ibe  I'hiladetphm  Acftdemv  of 
Scicncpa.  Mr.  Tliomiia  Heclisn  held  [t  to  be 
■n  error  to  mppuao  Ihnt  Irept  arc  by  onlure 
placed  in  condillnns  best  suited  (o  their 
grofrttt.  Almost  all  of  our  swiunp-trpeB  grow 
much  belter  when  ihey  ore  transferred  to 
drier  places,  proTldul  the  land  is  of  fnir 
qualilj.  Hp  rHferrcd,  among  others,  toancct 
baj,  ml  mspk.  wceping-Killow,  and  other 
Ueen,  u  wiihin  his  own  repeated  obfervn- 
tiODS  gTowjiig  better  out  of  swampK  than  in 
them.  The  renson  why  Ihey  oriifiniile  in 
■wunps  is  that  lUoir  seeds  oan  gennlnale 
only  ii]  damp  places,  and,  of  courae,  in  the 
Mate  ornature,  the  tree  reni^ju  where  the 
BGed  has  germinated.  Plaiita,  i  gvneml 
nilc,  even  those  known  u  witer-planta,  pre- 
fer to  grow  out  of  water,  eii:ept  I  hone  which 
grow  almost  enlirelj  boneaih  the  surfocc. 
The  T'jroilium  disfichurn^  la  the  Souti}em 
swampB,  seuds  up  '^koeca'*  from  variuUP 
puiatf,  often  as  large  aa  old-faghioned  bee- 
hiies.  and  lercral  feet  aboTe  the  mrface. 
Not  onlj  is  iLe  cyprista  as  large  when  grow- 
iii|^  in  good,  mthcr  dry  jfround,  as  when 
growing  in  4WBnip».  but  tlie  tendency  to 
throw  up  these  knees  is  in  a  mcntiire  lost. 
With  ihc  gcnerut  (acta  before  us,  of  the  uu- 
tiputh^  of  Kwnnip-planta  to  subnieniion,  Mr. 
Meehan  thinhit  It  aafe  tu  conclude  ihat 
lhe«o  rcot-exoresccncea  were  tlic  result  of 
an  effori  of  Ilie  plant  to  counteract  the  law 
wbU'h  held  it,  so  to  apeak,  in  the  place  of  ils 
birth. 

nttfrmiDallod  of  fttTii:rn  dhiolTed  li 

Wiler.— Ai  the  weekly  inetlinK  of  Iho  Ly- 
ceum of  Naliirnl  illBlory  on  Monday,  Feb- 
ruary liilli.  as  we  leom  from  the  Enginrer. 
inil  niti]  Mininfj  Journal^  Hrof.  Wun;  rend 
B  paper  on  eubuL'Kal  onidation.    The  author 


is  wnll  known  1  o  haT»  boen  for  una*  diw  M- 

gaged  in  the  tcudy  of  the  problctnacoinectrf 
with  the  water.snpply  ol'  cilita.  AaKrlg 
these  proMeni«,thc  quettiooofwhalbKOM 
of  the  DitrogeDout  eomponnda  coDi«iiwd  la 
sen'.nge  when  poured  into  a  mnning  (tlMH. 
ia  one  of  the  uioat  iniportant.  Oiiduiin 
goes  on  by  the  action  of  oiygcn  daBoh«l 
in  the  water,  and  Prof-  Wurti  lias  long  b«ii 
studying  tbe  meant  of  ascertaining  the  piB- 
eace  of  oxygen  in  «  given  vater,  mm!  of 
meaauring  iu  quHntliy.  To  do  ifaii  be  um 
a  cdlor-test,  employing  for  thai  purpose 
pyrogallune,  wbiih  lunia  brown  under  (b* 
action  of  even  infinitesimal  qnantitin  of 
oiygcn.  A  sample  of  water  is  fini  owde 
alknlioe,  and  then  a  drop  or  lira  of  a  ran- 
eentrated  eolulion  of  pyrogilleu  in  alcobat 
iandded.  If  oxygen  is  preaeot,  the  TNoli  ii 
a  brown  tint ;  but,  if  an  oqueouj  wlutknuf 
pyragnllenciaused,  a  beautiful  pink  l»*m» 
times  produced.  With  liquid*  eunlainlag 
inflnitceimal  qunnlilic«  of  oiygen,  ilie  aqw- 
ous  solution  of  the  reagent  giTe*  a  pink 
color  wbieh  gradually  passra  lo  purple  and 
finally  lo  broira.  The  depth  of  the  f ■ 
therefore,  Tariea  with  Ihc  amount  of  otj 
and  permiti  Ihc  estimation  of  tbe  quao 
present  by  the  use  of  graduated  sla 

Englfah  Pbb  In  Indhin  Watcn.— In  W 

oembcr,  1*87,  Mr.  Melvor,  SuperintCTdfiil 
of  the  Cbinchona  I'lantatioDS,  on  tbe  K' 
gbiri  nilla,  in  Southern  India,  took 
carp,  lench,  trout,  and  other  Sih, 
which  he  baa  now  stocked  Ibe  lir 
Blreonis,  and  lakes,  of  tbe  NilghiiiL  Tbt 
trout  have  not   snoceeded  well,  but  Iht 
growrh  and  inerense  of  the  tench  Ikave  beo 
ninrvelous.    The  first  English  fish  were  ptl 
in  the  lake  at  Ulakamiind,  in  Augu&l,  ISEl. 
In  1871  and  1S12  the  streams  Sowi' 
the  lake  were  well  stocked  with 
for  the  last  few  months  they  ha 
caught  in  large  numbers  by  tbe  nalivM. 
sold  in  Ibe  markets.    Tbe  lench 
predominate.    One  inlercfting  (act  ia  I 
many  European  flsh  hare  lieeu  laugbt 
low  Ihc  prcat  Kalhutty  water-fall,  sJio" 
Ihat  Ihey  have  survived  after  being  c* 
down  the  bighc«l  fall  from  the  Xilghiiis, 
the  descent  of  Ibe  Diakniuund  Lake 
Ulvcr  to  llie  plains.    Il  may,  tbecrfo'v, 
expected  that  the  rlvera  from  the  fool  uf 


Iha  (M  win  tnomuU;  b«  alookcd 
gllih  teoch. 

Orrfr  Slicphfrd-ltaf^At  ■  Geld  ttiil 
■hcpbprd'd'i^  held  it  Bilt,  in  Walea, 
Oclobrr,  Tor  ■  prat  of  fiflj  gullieKS, 
of  Ih*  coatcstantc,  k  puie-bred  Scotch 
toUr^,  tuoied  Sam,  perfarmed  some  mar- 
tcioiu  Teats  which  bare  camcd  for  his  por. 
kill  •  pl»ce  in  Ibe  Anttriran  Agrir^Uuritt. 
fh*  dntj  the  dog  bad  W  perform  was,  to 

E«»  (hrM  ahcep,  jiut  rvleued  from  the 
1,  iBto  *  pen  *Ith  aa  eairance  aii  feel 
I*  at  kbost  Gre  buudred  jarda'  clif  lunce. 
pb*  dlflcull  ulare  of  tbe  pcrformaDiG  wna 
leraMed  b;  the  gtetA  wildaees  of  the  small, 
II17  IMVntBia-Kheep  of  Wb.Ic«,  vhich  leadu 
ham  to  go  in  an;  direvtion  rather  than  the 
one,  and  mcb  one  to  acunpec  oiT  in 
Iw  on  cbusao  direotlon.    9am,  however, 
■■■DM  to  Iw  defeated,  and,  "curronnding" 
Ua  tbrea  wsjward   ihcep  by  rmpidlj-eie- 
MMl  Sank-tDoieiDenlf.  hnil  them  mfel)' 
fMtd  hi  elCTeO  mioutea  and  a  half.  Saiti'a 
M)  [wforrnaoce        rendcted  more  diffi- 
Wllol  aCMnDpl^hmcnt  bj  tundry  unlucltj 
taddMa,    A  Hock  of  Kce<e  got  mixed  op 
•hb  Ihg  ibvvp,  but  Sam  cleverlj  eilric4led 
Intlofk.     Then  two  of  the  aheep  jumped 
mtr  I  (MtK-wail,  and  the  third  leaped  into 
u>  rln>r.    Sam  persuaded  two  to  come 
lait  ii^ain,  and  then  baulod  tho  third  out 
of  Uw  aawr  b;  ibe  icnilT  of  the  neok  and 
*■*  Iu4  tliem  all  in  the  pen.  Dut,  bj  a  inis- 
Ut  a(  bti  maater.  Sam  lo«t  too  maeb  time, 
Mi  ibfcaq^  bU  p*rforDuni-e«  irere  bj  far 
II*  tan  tn  other  fwp«cls.  he  was  adjudged 
■4     lliird  pl*oe  in  tb«  oompctiiion. 

EHMSCUadrnte. — It  waa  tbe  oocaslon 
>f  >  [ml  lurprtre  <o  Koolo^inJ  lavanlt, 
<kB  K  «M  aiuioanucd  thai  Ibe  hilherlo  ao- 
idU  ■ad*  mil*  of  U>e  Lautsiiiiaa  fornut- 
te«MMlB«4  lba*ilranaiiu.  <.'crtniii  dark- 
pmk  iflMnaln,  sol  Uriisr  than  pin-hcadg, 
■M*  laaoJ  fiMelllbig  Ibe  nuM,  like  car- 
Mf  aMd*  In  ■  nkc.     These  ^peckn  were 
lOaftfpwMtone, or ■erpenilne.  InNorth* 
>■•  S*«  Torb  ■  llmeitone  formaiion  eiUta, 
fe  wftlah  iWa  peeti  iiphvrulea  abound  tn 
■•ft  W  aiUBI  ai  la  color  ur  mottle  the 
an  Ifaal  tl  U  uUrd  rFrd-antiqun  mar- 
b.    TbaM  grMV  (bibulM  arc  tbe  Mme 
M  *«ta  !■  iba  roeksot  tha  St.  Lawrence. 


The;  have  now  for  a  few  jeura  bcon  known 
bj  the  name  Eoman  CaiiaJmsc.  Mr.  B.  J. 
Carter,  in  the  AtitiaU  and  Magozim  of  Nat- 
ural Iliilari/,  as  cil«d  in  the  Amtrican 
Jouraal  of  Scirruf,  accma  to  bare  given 
Jiaioon  Canadttiic  he  death-blow.  Be  de- 
clurea  that  il  la  not  a  Zoraminifer,  or  calca- 
rcoud  rhiznpod  aeerotion.  It  wan  argued, 
by  thoBD  nho  claimed  for  it  a  fo«eil  cbarao- 
ler,  that  it  was  a  Zoraminifir  infiltrated  with 
Eerpenllne.  Mr.  Carter  hae  made  &  Miidy 
of  ioGltrHtod  spui'lmena  of  .VuniRiiir<7n, 
OrbHoida.  and  olher  minute  foaaila  fruiii 
the  KoccDC  of  WeatOTD  India.  These  ncIl 
preaarted  their  fommlniferons  elruclure. 
But  of  the  Komon  Canade-at^  be  says :  In 
vain  do  ne  look  for  the  casta  of  true  forii' 
rutniferoiia  ohitmben;  at  alt  in  the  grains  of 
serpentine;  they,  for  the  most  part, are  not 
enb-globulnr,  but  ■uh-prisniDtic.''  He  de- 
chirca  himself  "at  a  loss  to  coneciTO  how 
the  AO-called  Eomon  CaMadmte  cim  bo  iden- 
tified with  loraminiferom  Blnieture,  estiept 
by  the  wildest  oonjeclure." 

It  then,  this  absence  of  Btmctura  tbua 
piitg  out  the  cklm  of  this  so.oalled  Eoiooa, 
or  "  dnwn  of  life,"  may  It  not  be  timely  14) 
ask  what  evidence  of  (frurfure  there  maj  be 
in  the  so-called  organitim  on  wbii-h  the  re- 
eent  attempt  has  been  made  to  prove  tbe 
exidteuoe  of  laud-pliLUts  in  the  Silurian)' 

Jisnlne  Bovtrlng  uriy.— For  a  little 
lltne  tbe  opu-ning  of  the  MintiT  was  severe, 
■fler  which,  iintQ  about  the  close  of  Janu- 
ary, tho  season  was  eiceptionallj  mild.  It 
told  on  tbe  bodding  of  trees  generally.  At 
Washington,  the  Janminum  nudijioiim,  m 
Japanese  species  ofjuniino,  is  cultivated  In 
the  open  air.  This  plant  buret  Into  bloom 
about  the  first  of  January,  some  twenty  days 
earlier  than  is  ita  habit  In  Ihiit  lutitude. 


NOTES. 

About  SOO  miles  west  of  Omaha,  says 

thu.SWmfi'rt'e  Jmrricnn,  the  line  of  tbernioii 
Pacific  Railroad  crcB^es  Green  Biver,  and 
tiip  npproaeb  to  tlje  rivfr  is  for  a  conaidcr- 
ahlp  distanue  through  a  cutting  of  from 
twentv  to  fort,^  feet  iu  depth,  made  in  rock. 
Purin)"  the  onsiructloii  of  the  rood,  j'ome 
ttorkmt'n  plied  together  a  few  pieces  of  Ihia 
roek  for  a  fireftlaeei  and  ^oon  ob^eri'od  that 
the  nlone  Itai'lf  igiiiled.  Il  bos  been  shown 
by  analjaia  that  the  rock,  wbiuh  la  a  ahals, 
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^dibbf  (li!lil1a[im  WHne  Uiiny-fiic  gilloos 
Of  oil  p^r  iiiD.  Tbe  oil  w>  vbUioeil  il  of  ei- 
cfUcuI  qualllf,  and  come*  ortr  im  l>o  oi 
Ihrv*^  gnti*^  mv;  vuit&ble  for  bamiD^  ■ttil 
til*  otiier*  for  luljrioilion.  The  depoaita  of 
ihu  rock  ace  suppowd  lo  rOTer  *b  trea  ISO 
miles  long  tad  Au  brouL  The;  <nertie  the 
Immoue  cod-bedi  of  that  itgioD,  and  con- 
flurt  or  laublooe  impregoalcd  with  oil 

Tbohfroi's  irlii'le  "  On  CiematioD  "  hu 
been  t>i«  Irantlatcl  into  Genuui,  and  pub- 
li»bcd  ODcc  at  Cologna  aod  once  at  Gtali. 
an  ADHlrian  eilj.  The  <>riti  edition  bad 
an  introduciioD  by  Dr.  Kopl.  at  one  time 
phTsician  lo  llic  King  of  the  Bel^iana.  Tbe 
ComnuuBl  Council  of  TieoQii  faai  bj  a  large 
mfjoril;  ailopled  a  proposal  to  utabliih  in 
one  of  ihi;  public  ctmeti-ries  the  ncceMaij 
apparatus  Tor  burning  bodii-^,  the  lae  ot 
which  will  he  oplionil  and  open  lo  alL  The 
Coimcit  of  (Iran  has  paaaed  a  reeolulion  to 
the  tame  effect. 

IHk.  J,  L.  A.  WiBBE<(.  author  of  a  rain- 
able  treaike  on  "Silk  Culture,"  is  now  in 
Europe,  irttb  tlie  inl-jnliou  of  risitirg  the 
diffcTcnt  dppartmenta  of  eilk  culture  and 
manufat^Iure  in  FraDt:e  arid  Italj,  and  of 
MjUecling  inforniatioD  for  use  in  hil  new 
work  on  "Silk  Cullare  in  Europe  and  Amrr- 
icA,"  which  ia  now  in  conne  oS  prepaiation. 

Till  Cowlea  procMf  for  the  preaerrntion 
of  clothing  from  moth  and  Tnildew,  of  which 
nueli  hia  lately  been  eaid  in  Congress  and 
In  (he  pre**,  ia  Mated  bf  the  Sdmlijie  Amer- 
inin  10  be  baaed  on  tbe  preBcrFalive  action 
of  fulphaie  of  copper  on  Tcgclible  Gbrea. 
Hf  Ihu  addiiion  of  alum,  the  prp-iuning  qual- 
ilivs  of  the  aulpbale  are^  it  iaelaime'l,  greatly 
enlianced;  and,  "bcB  gL'Intini;  is  also  com- 
plied, the  lilirrs  are  #atd  (o  he  not  only 
pi  oaf  a^tiia^t  decay,  but  also  impcrvinua  10 
water.  The  ingredienu  are  proportioned 
OS  followa;  Alum.  3  lbs.  di 'solved  in  601b.<i. 
water;  blue-rilriol,  S  Ibe.  dissolved  in  8  lbs. 
water,  to  shieh  in  added  gelatine  I  lb.  in  30 
lbs.  water.  A  fllill  further  improvement  is 
(old  lo  nmde  by  tbe  addition  of  aoetale  of 
U'nd.  ^  lb,  dissolved  in  30  !!>:«.  water.  The 
snluliuns  are  all  hot  and  Beparatcl;  Riiii'd. 
with  the  eiception  of  the  vitriol,  which  is 
added  eol'L 

Pttor.  H.  AiLXTxc  NicnoLsoN.  Profes- 
or  of  Xatural  Hi^tni-j-  and  Botany  in  Univer- 
sity t^'ollet'e.  Toronto,  has  been  appoiulecl 
to  the  protesaor^hip  of  Zoology  in  the  Rovat 
College  of  Seience,  Dublin.  Dr.  Nicholson 
ia  tbe  author  of  several  well-knonn  ivorka 
on  zooli'uy,  the  most  ^el^ent  bi'ing  a  "  Min- 
udI  on  Puleonlology,"  for  the  use  of  elu- 
de nts. 

Fob  the  year  citising  January  I.  1S74, 
predoua  melal^  cipresocd  by  Wells, 


Fm^  k  Co.,  pradotnl  in  Xorth  J 
made  the  immnm  a^grrgaiv  offTU, 
TU>  i*  in  «i««a  of  tbe  production 
(o  the  atnoiuK  of  llO^OOOiOOO.  Mevadk 
alotie  Irani  mils  tU.SM.BOf. 

PkoF.  Gaai  ineDliana,  in  Ibe  Amrritam 

JimrKal  of  Seimft  anil  Art,  the  diacOTerf 
by  Jfr.  E.  J.  Hin.  on  an  islaod  in  tbe  Kan- 
kakee Rirer,  in  the  nortbea^tetii  pin  of 
niinois,  of  the  a)M>*ra/«a  orrri/tJia.  Tfail 
mallow  waa  supposed  lo  eiiet  only  in  tbe 
Rocky-Uountain  re^on  and  Oregon.  Dr. 
Gray  says  of  thia  pUot,  ii  "is  one  whieli 

Srobably  eame  so  long  ago  ai  when  Lake 
[iehigan  discharged  into  the  HiB-i«!iippl, 
Ibe  lower  part  of  the  Kankakee  ICircr  be- 
ing In  the  diTM  coone  of  tha  diat-hargr. 
The  present  planu  may  more  probably  be 
regarded,  not  us  cbance  ftt«g^ers,  bul  u 
lingering  rcmnanta  indtcaling  an  aneicol 
habiUL" 

Piior.  C.V.  RiUT,  Uit^onri  Stale  Enlo. 
mologUl,  has  received  the  high  complininil 
of  a  gold  medal  from  ihc  lliniMer  nl  ,tpi 
cultare  and  Commerce  of  Pnnce,  in  r^cng- 
nilion  of  bis  dlacoveriefe  in  econon*ic  cuiu- 
mology,  and  io  parlii^ular  for  een'ii  <  - 
dtffed  to  French  grape-c^Ilurr.  li 
remembered  Ibat  Trof.  Riley  diicoi.  i. 
Ameticao  origin  of  tbe  gnpe-vlnc  li>M<r,  <>r 
Phylltatru  thufa/riz.  an  insect  wliicli  thmi- 
ena  the  utter  destruclion  of  the  gmi 
yanls  of  Frsi]<;i>.    The  medal  i^  a>.->ui  u 
itich  and  a  half  in  diameter,  ttnd  hvnn 
it*  face  the  figure  of  "  Liberty  "  in  bur 
lief,  "ilh  the  words  "  French  itcpubllc." 
the  reverse  is,  "  To  Iti.  Riley,  of  St.  Loo 
Slo.,  fur  services  rendered  to  French  vill" 
ure.  ISlM."  encircleil  by  "  Ministry  oF 
ricullure  and  Oommeroe." 

Wk  note  o  ith  plcusare  the  oiganiu 
of  the  School  and  College  Ataociallou 
Nalurtd  History,  of  tbe  Slate  of  111!' 
Tbe  objecia  of  the  Assorialion  are:  tm, 
collect.  •ludr,  and  exchange  speelmm 
naiuml  history,  and  to  couiri'iute  Ua 
Ural  history  survey  of  the  Stale; 
form  a  Slate  mueeiim  :  third,  to 
the  schools,  with  which  its  metDber* 
Dected,  aulfnblt'  cabinets  of  specimntl 
study  and  reference;  fourth,  lo  encoa 
and  uBsist  the  rational  studyoflialuiTby 
pupils  of  our  school?.    An  election  nf 
cers,  on  December  31,  ls73,  resulted  In 
choice  of  Dr.  Richard  Edwards,  No 
School,  Nortnnl,  111.,  for  president;  S 
Forbes,  curator ;  and  Aaron  ()ove, 
tary.    The  Sule  Huseuoi  at  Normal 
desigruiled  na  the  centre  of  eichsngt 
distribulion. 

A  Him  discovery  of  etnery  is 
lo  have  bci'n  lately  made  in  the  n 
portion  of  Pettis  County,  UiEaouri. 


t . 
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HAVE  PLAKTS  A  PEDIGREE  t 


Bi  F«OF<B»oB  W.  D.  GltNNING. 

rE  h&ve  lately  been  reminded,  by  a  writer  io  the  North  American 
ReiiUiB,  lhat  itie  builders  are  the  mftaphysiciana,  and  that  aoi- 
rwt  is  only  a  brick-yard.  How  many,  tlien,  would  quit  the  eervioe  f 
Sol  wiwr  we  think  were  the  words  of  th<?  lalo  Cambridge  profese- 
Ot:  "We  have  reached  the  point  where  the  results  of  Ecieuce  touch 

tTcry  [iroblem  of  existence,  and  all  thoughtful  men  are  listening 
llie  verdii-t  which  solves  the  great  mystery."    There  is  a  great 
li  here  which  people  are  beginning  to  rL-cognize,  and  there  can  lie 
liUlc  doubt  that  the  strongest  hold  which  Science  now  has  upon  the 
pohlii-  mind,  eomes  from  the  light  she  is  supposed  to  be  able  to  throw 
"the  problcmi  of  ecisl.ence."    The  vegetable  kingdom  haw  many 
of  interest,  but  Science  has  now  raised  the  profound  inquiry 
,  came  to  be — that  is,  the  problem  of  its  existence.    We  propose 
.forth  in  this  paper  piirt  of  the  testimony  which  plants  give  ou 
tion  of  their  origin. 

tflonl  world  ihiit  which  firat  catches  the  attention  is  color, 
jjh  in  classification  it  passes  lor  almost  nothing,  no  other 
or  qaality  affects  the  mind  so  deeply.    The  great  poets,  who 
IT*  wiser  that)  ihey  know,  have  literally  pain^  the  vices  and 
/kag/ot  is  tfiirUt — 

*Th»  vli.v  pnleaess  of  nij  cheek 
ht  farUUii  in  radily  flakes  of  wrath." 

•y  U  yeHou) ;  modesty  is  crimson  ;  melancholy  is  blue  ;  cheerful- 
DprfnlnMM.yotith,  a.rc  ffrten;  malice,  vengefulness,  falsehood,  are 
irulh  and  purity  have  never  been  paintfd  to  the  iniagina- 
simply  and  beautifully  than  by  Shakespeare  in  this: 

"White-robed  troth;" 

llton  in  this: 

"The  M'mtUesl  veil 
Of  iTiaiden-white." 

VOL  r.-» 
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May  not  color  bt;  of  more  importance  in  bolany  tha,n  ihe  ej^tciu-i] 
er§  have  supposed  ?    How  did  flowers  come  by  tbeir  colors  ? 

If  two  colors  are  placed  in  juxtaposition,  to  produce  the  most 
pleasing  effect  ihey  should  be  cotoplemeutary,  as  red  irnd  p^eeti,  orange 
and  blue,  yellow  and  purple.  What,  now,  is  Nature's  method  among 
her  rtowci-8  t 

lie  who  has  seen  the  calypso  will  remember  it  as  the  rarest  of  colO 
gems.    The  petals  are  of  brilliant  purple,  the  lip,  deep  within  of  go 
geous  yellow,  shades  off  into  purple  inoculated  with  darker  purple." 
This  floral  gem  is  painted  in  two  colors  complementary  to  each  other. 

From  calypso,  which  is  rare,  you  pass  to  a  flower  of  the  same  fam- 
ily which  is  not  uncommon,  the  showy  lady'a-sHpper  {Cypripedtum 
^»ectabile).  In  this  we  have  three  colors.  The  petals  are  snow-white, 
the  lip  is  lustrous  white  melting  into  magenta,  which  in  turn  deepeO^ 
into  piirple,  and  the  sterile  staman,  which  miinicB  a  petal  and  dips  iotH 
the  sac  formed  by  the  inflated  lip,  is  pale  yellow.  The  white  of  our 
lady's-slipper  is  the  purple  and  yellow  blended  together ;  and  we  shall 
And,  in  general,  that  when  a  flower  hatt  three  colors,  two  of  which  are 
complementary,  the  third  will  be  white,  representing  the  blending 
the  other  two. 

The  wild-astere,  like  the  calypso,  are  of  two  colors,  the  color 
the  ray  being,  in  general,  complementary  to  that  of  the  disk,  and  t' 
the  most  common  of  onr  autumnal  flowers  are  pleasiDg  to  the  e 
The  rose  and  English  hawthorn  are  of  one  color,  which  harmoniut 
with  the  foliage,  as  red  is  the  complement  of  green.  But  Nature  '. 
another  side. 

The  corolla  of  the  closed  gentian,  which  is  set  in  a  green  calyx, 
deep  blue.  Here  is  chromatic  discord.'  The  "  lilac  "-colared  flow 
of  the  lilac,  in  contrast  with  the  green  leaves,  form  another  disiro 
No  lady  would  think  of  dressing  in  lilac  and  green. 

Our  buttercups  and  golden-rods  are  yellow.  In  the  golden- 
neilher  the  yellow  of  the  flower  nor  the  green  of  the  foliage  ii*  stron 
marked,  and  the  contrast  is  not  displeasing.  But  the  bright  yell 
of  the  buttercup  against  the  fresh  green  of  the  leaves  and  the  sp"' 
i;rass  makes  a  chromatic  discord.  Green  and  yellow  are  not  inacco 
and  Shakespeare,  taking  green  for  youth  and  yellow  for  jealousy,  a 
this  color-discord  with  fine  effect: 

"She  Dever  lold  her  love. 
But  let  ooncealment,  like  a  worm  i'  the  bud, 
Foed  on  her  damask  cheek ;  she  pined  in  thought. 
And  with  B  yrern  and  yeilcie  melancholy. 
She  sat  like  [)Btieiii?e  on  a  monnment. 
Smiling  at  grief.'* 


II 


'  Gf«n  and  blue — grren  (aids  to  give  iu  oomptemeourr.  ted,  id  Ibe  blu«,  vhidl 
den  ii  more  liolei  *.  blue  tends  10  gire  lu  oompletnenuii;.  oruigc,  to  gtvcn,  whisb 
d«n  it  more  yellow. 


Tniv^ltug  on  a  June  day  from  Baugor  lo  Boston,  we  obeerveil  all 
th>-  tiMwIows  and  wnste  fields  through  the  sljale  region  of  Central 
)Iaiiiv  overrun  with  bulbous  crowfoot — the  Ranunculaa  bulbaeuf.. 
Tlif  face  of  the  earth  over  large  patcheBwaB  literally  green  and  yellow, 
■11(1  the  eliromatic  eQ'ect  began  to  tell  very  uupleanautly  on  the  eye. 
Passing  from  the  ehale  into  a  region  of  granite  we  found  the  butter- 
caps  giving  place  lo  the  white-weed  (Zettcant/iemum  vulgare).  Over 
Ui«  poatureB  of  Massachusetts  thie  was  as  common  as  the  buttercup 
in  Maine,  and  the  face  of  ihe  earth  was  now  vhite  and  green.  The 
relief  wao  felt  at  once.  It  was  now  a  pleasure  to  look  on  the  mead- 
ova.  And  yot  the  pleasure  would  have  been  still  greater  if  the  leaves 
and  grass  had  been  light  blue  Instead  of  green,  as  white  and  light 
Ulue  are  in  still  better  aci-ord  than  white  and  f;reen.  But  we  will  not 
be  ovar-oriltcal.  A  lady  in  white  can  wear  a  scarf,  or  sash,  or  breast- 
knot,  of  any  color  she  may  wish ;  and  Nature,  if  she  decks  herself  in 
whit<-  tlowers,  may  set  ihem  in  green,  or  brown,  or  red,  or  any  tint 
•lie  will,  and  there  will  be  no  discord. 

The  discords  we  have  considered  are  between  the  flower  and  the 
foliage.    There  are  others  in  the  flower  itself. 

In  the  Bweet-pea  we  have  red  and  violet,  a  juxtaposition  as  dis- 
cordant as  that  of  green  and  blue.  The  bird-fool  violet  has  the  two 
njtper  petals  of  deep  violet,  the  othcra  of  lilac-purple  or  blue — another 
diteOTiL  And  such  a  collocation  produces  not  merely  a  chromatic 
discord.  Rays  of  blue  and  violet,  entering  the  eye  together,  cause 
flaor«scence  of  the  cornea  and  crystalline  lens.  These  parts  become 
faintly  lamioous  by  t^e  absorption  of  such  light,  and  vision  is  ren- 
JsTwl  imperfect. 

.411  this  may  seem  fanciful,  A  field  of  green  and  yellow  may  appesir 
tn  nost  eyes  as  pleasing  as  one  of  green  and  white.  A  violet,  colored 
io  liolrt  and  bine,  may  be  called  as  beautiful  as  a  calypso,  in  yellow 
sod  pnrple.  But  eyes  which  cannot  see  chromatic  discord  cannot  see 
ibomatic  harmony.  If  a  bad  picture  does  not  ofiend  the  taste,  a  good 
■Maannot  gratify  it.  There  lies  on  our  table  a  magazine  printed  iu 
(Otend  Inks,  an  efibrt,  the  publisher  tells  ns,  to  supplant  the  old  mo- 
Mgsj  of  black  and  white,  and  to  minister  to  our  love  of  color.  It  ha^ 
ayiAow  covrr  bordered  with  ecarUt  s.jiA  labeled  in  green!  Flowers 
Isy  Dot  be  guilty  of  chromatic  offenses  so  atrocious  as  this,  but  such 
■Aom  tbey  certainly  do  commit. 

Wliat  is  the  end  of  floral  decoration  ?  By  the  old  way  of  inter- 
fMiag  Xature,  the  botanist  would  have  said,  "To  gratify  man's  love 
{k»  tieautiful.''  He  would  not  give  such  an  answer  now.  If  he 
•void  riplain  why  cerialn  flowers  are  not  colored  at  all,  and  how  it  has 
WW  aboat  that  other  flowers  are  colored,  some  in  chromatic  har- 
BMO/,  and  others  not,  be  must  look  to  the  flowers  themselves,  and  to 
Iksir  •vrrauts  the  inseots.  Every  one  knows  that  the  pollen  must  find 
its  way  from  tbe  aiilbcr  to  the  stigma,  else  the  flower,  lacking  impreg- 
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uutioti,  can  a^t  no  seed.    For  inuity  trees,  ami  fur  grus^eij  gent'niil 
the  oflice  of  transporting  tlie  pollen  is  performed  by  the  wind, 
"as  llio  wind  bloweth  where  it  lisleth,"  il  may  waale  a  million  poll 
graiD§  for  every  one  it  loilgen  ou  a  fltigma.    Hence  the  prodigality 
pollen.    If  you  wiilk  through  ii  field  of  corn,  you  will  nolo  how  gencr 
oiisly  the  tasael  yields  its  pollen  lo  the  wind.    If,  toward  the  last  i 
May,  yon  shake  a  brauob  of  pint,  you  will  see  floating  from  il  a  cL 
of  pollen-grains. 

Having  seen  the  largest  prodigality,  we  will  search  now  for 
closest  economy. 

In  many  of  the  violetR  wo  find,  in  addition  to  the  showy  flowe 
another  set  borne  on  runners  and  concealed  under  leaves.  lu 
fringed  polygala  we  have  another  case  of  dimorpluHm.  In  one  flower 
the  petals  are  of  richest  pink,  two  of  them  spreading  out  like  wings, 
and  the  other,  keel-shaped,  crested  and  fringciL  Another  flower,  whio 
never  opens,  is  borne  close  lo  the  ground,  or  even  in  the  ground,  i 
subterranean  shoots.  Now,  these  ground  flowers  of  the  violet  u 
polygala  are  self-fertilizing.  One  grain  of  pollen  is  enough  for  i 
seed,  and  that  ib  all  which  Nature,  in  these  flowers,  will  furnish. 

You  will  observe  now  that  the  pine  and  the  corn,  in  geuei^l 
conifers  and  grasses  depending  for  fertilization  on  the  wind,  have  w 
orless  flowers  and  much  |>ollen,  and  that  concealed  flowers  are  wit 
out  color  and  have  but  little  pollen.  We  begin  lo  suspect  that  cok 
Gtauds  in  some  relation  to  the  ne^ds  of  the  flower.  In  the  ijrasses  and 
pines  it  would  be  of  no  use,  as  the  wind  will  fiml  a  dull  flower  as  easilj 
as  a  gaudy  one.    lu  self-fertilizing  flowers  it  is  also  of  no  use. 


Fm.  1. 


Eighty  years  ago  Sprengel  maintained  that  breeding  in  and  a 
would  bo  as  injurious  in  the  vegetal  as  in  the  animal  world,  and 
argued  that  colors  and  odors  attract  insects  and  thus  secure  oro«s-fe 
tiltMtion.  It  W.1S  the  largest  thought  which  had  ever  entered  the  he« 
of  a  botanist.    But  Sprengel  was  ridiculed  in  his  own  generation  no 


ftirpoltL-ii  iu  the  next.  Thirly  years  11)^0  Oiarles  Darwin  diseoverfd 
ibn  GprniBu'n  idi-a  iu  an  oliJ,  uiiKtuway  volume,  and  at  ooce  he  began 
to  vmptuy  his  matchless  powers  of  nbxervatioii  in  questioning  Nature 
for  its  Inith.    He  has  taught  un  how  to  use  our  eyes.    Let  us  look. 

Oiie  of  onr  most  beautilul  shrubs  is  the  mouiilain-luurel  {Kahiiia 
tati/otia).  It  blossoms  all  over  in  corymbs  of  bell-»haped  flowers, 
wliit«,  tiitged  with  red,  having  short  neelarics  and  recurved  stamens, 
who^c  anthers  are  inserted  iu  little  pits  ol'  the  torolla.  In  Fig,  I  the 
Sowrr  is  ebown  with  ibe  anthers  out  of  their  sockeis.  In  Fig.  2  we 
hxve  a  section  of  the  flower  showing  the  veeurvcd  statnens  and  the 
snth^re  reeling  iu  their  pouches.  It  will  ho  seen  that  the  stamens  are 
•bortcr  than  the  style.  Ildw  is  the  anther  to  be  liberated  from  the 
cbl*    And  bow  ia  (ho  pollen  to  be  carried  to  the  sligmaV 


Fia.  a, 


TV-  knlmiik  is  one  of  the  most  showy  shrubs  along  the  wooded  way- 
'i'lncif  Xvw  England,  and  H  very  attrat'tive  to  bumble-bees.  Now, 
J»ur  Immble-bee  is  the  clumsiest  of  insect.  His  action  is  as  ungrace- 
(<l(>  hi»  pcrsou.  He  can  do  nothing  expertly  and  neatly.  He  cannot 
Ming  you  while  on  the  wing,  btit  must  first  alight  and  adjust  him- 
tN.  At  otsrlar-gelliitg  he  is  as  clumsy  aa  at  stinging.  He  sprirwh  over 
*  lavpr,  pnahm  here  and  there  among  the  delicate  organs,  and  gets 
l^tniMf  thiroaghly  bedaubed  with  pollen.  This  clunisiuess  makes 
Wflu  goiwl  ma n-i:ige- priest  for  the  flowers.  The  color  of  the  laurel 
*tar\t  him.  and  the  nectary  promises  honey.  He  lights,  gets  his  legs 
WUngled  nmnitg  the  slamenn,  and  as  he  jogtlea  them  they  spriugfrom 
ll-Mf  liitlr  pit"  with  a  sharp  snap  and  scatter  their  pollen  over  his 
•"ifk.  In  visiting  another  flower  some  of  the  pollen  will  find  its  way 
to  ibc  ■ligiiia  and  thus  seeurc  cross-fertiliKatinn. 

Tbc  iri«  wntild  seem,  at  first  thought,  to  have  been  specially 
pIkuinI  for  «//"-f('rli ligation.  As  will  be  seen  in  Fig.  3,  the  petuloid 
NlfaM  rovrrn  the  pHnlnid  stamen.  Itui  a  most  curious  fact  is  that, 
•fcilr  iho  «liirmnMe  snrfaee  is  brought  right  up  against  the  stamen,  the 
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aiithrr  is  tiirnt-O  outward  away  from  ihe  sligniii.    This  aminijeTm 
will  be  secD  in  Fii;.  1,  which  iireaeiUs  a  loiigiliidiiial  sei-tioii  of 
flower  after  the  petals  have  been  removed.    It  is  as  if  you  apply  p( 
lier  to  the  Burface  of  one  Hhoet  of  paper  and  nim-us  to  the  Hiirfat.-e< 
another,  and,  intending  that  the  powder  should  be  brought  into  cc 
tact  with  the  mucus,  place  the  two  Bijoels  together,  surface  to  sui" 


1 


TuawMHat  IN  Ini-,  OIL  Pixiwui-bi-LiTm : 
fit  a.  (woof  \h<r  Thnv  oalvr  p«taL4  -.  hbh, 
the  tdre*  Intief  poiolft  ;  f.  iwo  of  t^le 
bruwIuHi  of  ttae  pouL-llke  bijL«. 


A.  LOXOITUDTICAL  SfCTIOFI  FTO-  i  \  \ 

loop  Ihe  Atilber«  A  A. 
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but  turn  llie  potedtred  surface  out.  What  n  fecming  design,  and  y 
seemingly,  what  a  fatal  blunder  1  But  this  is  nature  as  manifested  i 
the  iris.  Pollen  aud  etigma,  so  close  together,  are  ceparated  by  tfc 
blade  of  the  stamen.  But  for  insects  which,  attracted  by  the  coloi 
light,  and  nearch  the  flower  for  ils  nectar,  and  push,  now  against  ai 
anther  and  now  against  a  stigma,  the  iris  could  never  set  a  seed,  M 
Flowers,  as  Dr.  Gray  has  said,  seem  to  be  made  on  the  principMl 
"how  not  to  do  it."  By  Iraps,  and  pits,  and  springe,  insects  are  mad* 
to  do  by  indirection  what  it  would  seem  could  be  better  done  diretlly 
by  the  flower  itself.  For  many  flowers  the  service  can  be  rendcre'lM 
well  hy  one  nectar-loving  insect  as  another.  Bnt  in  some  sjn-cien  the 
pans  are  so  modifleil  that  only  a  single  species  of  insect,  correspiiii 
ingly  modified,  can  reach  the  orifans  of  fniclificntion.  In  the  north 
part  of  the  Cnited  States  the  yucca  (Fig.  S)  has  never  been  known  j 
set  eveclg. 

An  entomologist  lias  lately  discovered  a  small  moth  with  wh 
head  and  ihornx  and  wings,  and  legs  of  dioey  vellow.  To  this  mo 
lie  h.ts  given  the  name  Pr-muhti  ytiffiMFl/n — yucca's  go  lK*tween.  The 
atruclnrc  of  this  moth  will  be  seen  in  Fis.  6.  lu  Fig,  7  the  lam 
and  the  moth  are  drawn  in  the  natural  fiw.  The  peculiarity  of  thil 
moth  is,  that  in  the  female  the  basal  joint  of  one  of  the  maxillary  pain 
(Fig.  8,  S)  is  modified  in  a  most  wonderful  manner  into  a  long  pr«hf 
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iMtide.  Witli  tliia  shecoliecls  tlie  pollen  and  tliruets  it  into  the  etig- 
in«tic  iiibe  ugiiinai  llje  t;tigni;i.  In  this  pollen-masB  she  lays  her  egtjs. 
Aniogle  pitlfius  of  the  female  of  a  single  species  of  moth,  modified  in  a 
peculiitr  way,  iis  the  means  of  ptTpeluating  the  vuccn.  In  itH  native 
hiimv  yucca  and  yucc&Belhi  arc  iDSeparable.  In  the  north,  yuccasella 
dunnot  thrive  and  yacca  can  set  do  seeds. 


A*rlt,  if  planlH  depend  bo  much  on  insects,  insects  must  hare  some 
W«y  of  knowing  wlim-  they  are.  As  an  optii  ul  inHtrument,  the  eye  of 
mIvopI  U  riilher  ini[ierfeet,  hut  it  is  nut  culor-hlind.  A  hiittertly 
nay  niH  W  •rnoitive  to  the  harntonies  of  color,  but  it  certainly  knows 
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a  colored  object  fruiu  an  oljject  uot  colored.  \Vi-  uctd  more  ob»r 
tiono  before  we  can  safely  say  ibat  ixieeLifi  iipprebeiid  ibe  difltr 
shadeB  of  color,  and  prefer  one  shade  to  another;  but,  if  any  one 
watch  bees  on  a  bed  of  hyacintbe,  be  will  see  that  a  partieular  bee^ 
apt  to  confine  iwelf  to  a  particular  color. 


We  conclude  that  color  and  nectary  Are  in  correlati'in  with 
organs  of  fructification  and  with  the  eyes  and  appetites  of  insects. 

Odor  mnst  come  under  the  same  law  a§  color.  We  must  seek 
its  ralionaie  in  the  flower  itself  and  the  forces  or  agents  which  act 
it.    The  hidden  flowers  of  violet  and  polygala  are  odorless  as  well 
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colorleds.    The  grasses,  pines,  and  palms,  whose  pollen  is  borne  on 
wind,  are  iuconspicuons  in  color  and  arc  generally  without  odor, 
some  species  of  palm  require  the  visitation  of  insects,  and  while  ih 
flowers  reniftiii  inconspicuous  in  color  they  arc  rich  in  perfume. 
fan-]>alni  of  the  Rio  Negro  perfumes  the  air  far  and  near  with  the 
of  mignonette.    Myriads  of  insects,  attracted  hy  the  fragrance, 
and  buzz  among  the  flowers,  and  carry  pollen  from  the  ^laminate 
the  pistillate  ones.    This  odor  is  pleasant  to  man  ae  well  as  ins 
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Bat  ibere  are  floral  odore  as  well  aa  colors  Tpbicb  are  offensive.  We 
[|u  nul  UTidertt^aiid  the  lawe  of  odor  so  well  as  thoee  of  sound  and  color. 
W(  diicate  tlie  eye  aiid  the  ear,  but  in  tlie  nose  we  are  still  cave-nieii. 
If  DVoiin  trust  a  mvaiit  who  Las  s])eDl  years  in  the  cultivation  of  tiis 
■iKutones,  odors  are  under  the  same  law  as  sounds  and  colors.  Cer- 
luin  iMlors  I>l«iid  into  a  son  of  music  of  smells  as  certain  notes  into  a 
raiinii.'  (if  sounds.  Other  odors  refuse  to  blend,  but  jar  on  tbe  noKu  lilte 
(liifonlant  sounds  on  the  car.  Seplimius  Piesse  must  live  in  a  world 
nl  hinh  Holes  and  grating  discords.  Even  to  us  the  account  seems 
iieirlj  Imlanced  between  tbe  odorous  and  the  mal-odoroue.  The  wild- 
me  is  sweet,  but  the  datura  is  sickening.  The  ailanlus  may  be  scored 
^DSt  tbe  pink,  and  againsi  the  jasmine,  the  queen  of  flowers,  whose 
fngraiice  is  tbe  only  secret  ibe  floral  world  withholds  from  our  chemis- 
tries— against  the  jasmine  may  be  scored  the  carrion-flow cr.  The  odor 
of  ihe  (lower  is  what  its  name  implies.  Surely  it  was  not  given  for 
m«irs  pleasure.  Then  for  what?  Perhaps  from  this  very  flower  we 
Fin;  learn  ihe  ralionak  of  odors. 

The  flower  of  the  carrion-plant  is  of  a  pale  yellow-green  and  is  alto- 
^nthff  inconspicnous.  If  il  bad  no  attraction  but  its  color,  it  would 
iipvrr  win  ihc  attention  of  an  insect.  Now,  it  is  a  fact  of  great  sig- 
aitimncc  that  this  carrion-flower  is  fertilized  by  the  blow-fly.  But 
*h»t  does  t  he  blow-fly  want  of  a  flower  ?  If  this  flower  were  sensitive 
init  mionql  and  skilled  in  cheraistries,  we  might  imagine  tbe  corre- 
luiou  bi-tween  itself  and  the  fly  to  be  the  result  of  a  mental  process 
■OMthiHg  like  thit^ ;  "  At  any  cost  I  must  secure  fertilization.  The 
*tml  nniiot  serve  me,  and  bees  and  butterflies  cannot  lind  me.  I  will 
iirriw  the  blow  fly — I  will  practise  deception.  I  will  smell  like  decay- 
in?  Seshl"  Of  course,  this  is  fanciful.  ^S1lpposc  we  imagine  an  iu- 
<*Uigviicv  outside  of  the  plant,  and  the  insect  arranging  by  special  crea- 
IM  (ocb  correlatiouB  between  color,  odor,  nectary,  and  bees,  moths, 
'w.  Hiid  hutlcrflies.  Does  it  bring  us  any  nearer  to  u  mental  reeting- 
thoi  ?  Rather,  do  not  ({netitions  without  end  start  up  in  the  mind! 
'''Ity  mch  indirection  ?  Why  such  seeming  design  marred  by  seem- 
■BCclianco  as  in  the  irisf  And  if  all  these  slrueturea  snd  colors  and 
cdnti  an>  the  rosult  of  special  crcalion,  what  shall  we  say  of  deadly 
■l|bt>ha(lc«  ?  nf  ]ii>i son-ivies  ?  of  the  fungi  which  live  on  the  human 
Ujy?  Was  there  a  special  provision  for  certain  fungi  to  grow  on  the 
Imfcui]  f  for  others  to  thrive  in  the  mouth  ?  for  others  still  to  infest 
■bnoBwb  ?  Was  the  body  of  man  liesigned  to  be  tbe  habitat  of 
pjiiHgivtn);  pamsites?  We  have  found  plants  good  and  not  good, 
hmUfnl  and  not  beautiful,  odorous  and  mal-odorous.  If  the  world 
9tn  a  tbro[ihany,  would  il  not  be  gond  only,  good  everywhere  an<l 
■fuU^f?  To  interpret  tbe  vegetal  world  as  a  "special  creation"  no 
am  Mtisftw  t>i«  religious  sentiment  tbnn  the  reason. 

Ov  oamtBOii  loiisestrife  (Li/nimar.hia  qiiwlrifolia)  is  one  of  the 
tML  variable  of  «(ieoies.    lis  European  representative  (X.  vulgari») 
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appears  Id  two  weli-markud  varieties:  one,  found  in  eiinny  loc&!it!^0, 
whose  petals  are  darkyi-lloiv,  with  red  at  the  base;  and  the  other, 
growing  by  shaded  ditches,  with  petals  of  light  yellow,  and  no  red  at 
the  baae.  The  more  conapicuous  variety  attracts  insects,  and,  as  llic 
stigma  overtops  the  stamens,  the  agency  of  insects  is  required  to  secuni 
fertilization.  The  flowers  of  the  less  conspicuous  variety  are 
visited  by  insects,  and,  as  the  titigma  does  not  overtop  the  stameoB, 
agency  of  insects  is  not  required.  The  flower  is  self-Jertilizing.  Th 
two  forms  graduate  into  each  other,  by  connecting  links  which 
found  on  the  sunny  edges  of  ditches. 

Here  is  a  very  instructive  lesson.  Greater  amounts  of  eanlight  will 
account  for  the  richer  color  of  one  variety  ;  and  the  agency  of  insectf, 
attracted  by  the  color,  will  account  for  the  change  iu  sirncture.  We 
see  Nature  in  the  act  of  species -making.  Insects,  acting  mechanically 
oD  the  delicate  organs  of  a  plant,  effect  something  more  than  fertilixfr 
tion.    Let  ub  consider  this  action  more  carefiilly.  m 

Dr.  Ogle  has  observed  the  manners  of  the  bee  in  viaiting  heans  and 
scarlet-runners.  These  flowers  are  arranged  to  secure  cross-fertiliza- 
tion. The  honey  they  offer  must  be  taken  by  an  insect  which  will 
enter  by  the  open  door  of  the  corolla-lube.  But  Dr.  Ogle  ohserv 
that  while  certain  bees  visit  the  flower  in  the  legitimate  way,  and  th 
carry  pollen  from  anther  to  stigma,  others  have  a  trick  of  evading  th 
duty  by  piercing  a  hole  in  the  calyx-tube,  thus  securing  the  nectar  h 
a  short  cut.  An  important  fact  noted  in  these  observations  is,  thai  the 
same  bee  always  visits  a  flower  in  the  same  way.  The  inference  is, 
thai  this  habit  of  nipping  the  calyx  is  the  result  of  individual  ejiperi- 
ence.  As  some  bees  have  acquired  the  habit,  and  others  have  n 
another  inference  is  that  these  insects  are  intelligent,  and  that  t' 
differ  from  each  other  in  degree*  of  iutelligence.  Our  final  inference 
that,  if  all  bees  are  ever  schooled  up  to  this  new  art,  there  must  co 
an  end  to  our  beans  and  scarlet-runners — unless  some  modificai' 
should  occur  in  the  structure  of  their  flowers. 

The  salvia  is  constructed  as  if  with  special  reference  to  fertilitat* 
by  bumble-bees.    But  Mr.  Meehau,  who  first  pointed  out  the  co) 
tion,  never  saw  a  bumble-bee  enter  the  flower.    Under  his  eve  the 
always  cut  the  tube  of  the  corolla.    But  another  observer  ha«  tetn 
bumble-bee  enter  the  flower  and  effect  fertilization.    And  be  has  s 
it  nipping  the  corollo-iuhe  to  eecnre  the  boney  by  a  short  cut.  And 
ha»  noticed  that  tlie  smaller  bees  entered  the  corolla-tube,  and  thai  (' 
which  were  too  large  to  get  into  theflowtv  nipped  the  tube.    This  is 
important  observation,  and  brings  us  to  the  very  heart  of  the  matt 
The  salvia  with  small  cornlla-tube,  not  securing  fertilization,  si 
but  little  chance  of  surviving.    The  flower  with  large  tube  invites 
bee,  is  fertilized,  and  ripens  seed.    "Natural  selection"  is  going 
under  our  very  eyes.    Now,  iS,  in  "  the  struggle  for  existence,"  a  U" 
race  of  bumble-bees  should  appear,  the  salvia  must  either  vary 


llieiarying  insect,  or  <iie  out.    And  we  have  no  right  to  assume  thai 
llic  hoiiif  of  an  innect  m  a  fixed  bulk  or  structure  any  more  than  that 
ilip  "instinct  "  or  intelligence  is  fixed  and  invariable.    Prof.  Riley  lias 
>lii»n  the  uilreiue  probability  that  tlii.-  peculiar  modification  of  the 
fialpus  of  the  female  yitccasella,  which  makes  her  the  marriage-priest- 
m  of  the  jrucca,  was  brought  about  little  by  little,  as  the  peculiar 
tlruotare  of  the  flower  came  little  by  liltle.    Flowers  mitsl  vary  with 
bsects,  and  insects  with  flowers — yucca  with  yuccaitella,  and  yucca- 
irlh  with  yucca — or  both  must  die. 

We  hare  now  the  rationale  oT  colors  and  odors.  As  vitality  seems 
to  have  some  general  relalioa  to  color,  perhapa  the  first  tthow  of  color 
in  a  floral  envelope  was  due  lo  a  slight  diminution  of  vital  force.' 
Cfllor  being  advantageous  to  the  plant  by  attracting  insects,  when 
once  it  appeared  its  shades  would  be  multiplied  and  intensified  age 
»fter  age,  by  natural  selection.  And  as  color  is  developed  little  by 
little  as  (he  result  of  insect-vision,  modifications  of  structure  are  de- 
Trlopad,  in  equal  pace,  by  insect-touoh.* 

Tliis  is  not  all.  An  organism  is  modified  by  all  which  environs 
it.  Mr.  Spencer,  in  his  great  work  on  "  Biology,"  has  shown  us  that 
form  of  the  cell,  the  leaf,  the  branch,  the  trunk,  the  flower,  ia  de- 
lined  in  great  part  by  the  environment.  Varying  amounts  of 
•nnsliine  or  shade  modify  the  form  of  a  branch,  A  prevailing  wind 
bfies  the  form  of  a  tree.  A  change  of  position  on  the  stem  changes 
form  of  a  flower.  The  drooping  gloxinia  in  your  conservatory  is 
ryi»nii!/nV(^ and  liaa  a  rudimental  fifth  stamen.  Culture  brings  the 
tr  up,  erect  on  the  stem,  makes  it  radicalli/  symmetrical,  restores 
thf  railiment  to  a  perfect  stamen,  prunes  the  flower  of  its  eccentrici- 
liri,  and  makes  it  reffttlar — jnst  as  it  does  with  a  man. 

Nature  is,  in  the  pUnt,  what  her  name  implies,  "nofitra,"  a  some- 
lUng  about  to  be,  a  continual  becoming.  We  see  what  changes  are 
fainii;  uu  in  the  garden.  Changes  the  same  in  kind  are  going  on  in 
tlwSi-lds  and  the  woods.  A  «troll  over  Goat  Island  on  any  May  day 
viU  ibuw  the  observant  eye  how  variable  in  size  and  color  and  even  in 
WiMare  i«  the  IVilUum  grandijtoram.  The  white-weed  which  ovei^ 
tBB  oar  Eastern  mcadowa  has  sported  into  a  score  of  incipient  varie- 

'  VUu  u  rit*w  of  oelor,  and  ever;  fluriit  knows  thii  ■  plant  witb  whilo  Sowers  hm 
Ni  Ivm  knd  (UiD,  M  if  (be  entire  pluit  were  In  RTmptth^  with  tbe  pettls,  >nd  were 

'1  tvmrt  vritCT  hu  wld  that,  if  ohmce  were  the  ruler  of  the  world,  U  would  not  be 
tthfki^  ruler,  U  the  Uw  of  chances  ia  hifcher  [lian  cliance  ileelf.  If  the  coloring  of 
W  VDold  1*7,  wure  ofen  a  tbiii)^  of  chance,  HtiU,  ti^  thiH  law,  the  blending  of 
■hHMd  Ihelr  |uitaiMiii(ion,  in  the  main,  would  show  aomc  kind  of  order.  But  we  can 
MHW  be  lb*  tmrralenoo  of  pleasing  colon  and  odors  witboul  falling  back  on  the  law 
«f  ikMM,  Ter7  low  down  in  or^nic  Mature  i.^  tbe  «Bn»f  of  beauti.  A  bright  color  ia 
ki^^  la  tb*  Wf9  at  a  bw  u  well  aa  to  our  own.  In  tbe  course  of  tinio  Iboie  odora  and 
lid  fcplay  ef  color  moM  pleMlag  to  tbe  ssneet  would,  bj  natural  selection,  bcooiaa 
pmriaal  and  htrmbliuj. 
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licB,  and,  altliougli  but  a  iiuw-comer  oii  our  cborti*,  ulieady  in  ' 
Dcclicut  il  appuurs  in  a  variety  lixt:il  and  wi'll  iiiurkeil.  Incii 
doubling  is  not  uucominoii,  uiiil  now  and  tbt.'u  may  be  found  a 
trum  or  a  saxil'mge  fuU-Juublc,  From  the  wild-et  raw  berry  (Kra^ 
Viryiniana)  baa  divergi'd  a  well-iaaiki-d  variety  uulk-d  llii-  F.  JUk 
tw.  From  this  bas  diverged  still  aiiotbcr  variety  found  by  MrJ 
mnn  in  great  abundance  on  ibe  shores  of  Lake  Superior,  far 
from  tlie  influence  of  ibe  gardener — a  variety  of  a  variety. 

Aud  now,  as  ibe  visitation  of  iiisecis,  as  mure  or  less  light,  n 
or  less  beat,  more  or  U-88  wind,  more  or  less  room,  more  or  less 
are  known  to  effect  obangea  in  tlie  color,  size,  form,  and  even  sti 

Fio.  B. 


WiTi»ui-T— (.Vym/iAtfii  orforaiol. 

of  {ilants,  il  the  vegetal  wnrbl  lias  come  to  bo  wbat  il  is  lliW 
tlic  action  of  these  secondary  cauBCH,  we  sbould  find  reminiscen 
a  primitive,  undifferentiiited  type. 


Hicoreticftlly  titv  ]>Iitiit  is  a  leaf.  The  axis  or  stem  is  n  fused  serii^it 
of  miilribs.  The  floral  organs  an-  leiives  variously  modified.  Nay, 
•I'  ni»j'  look  even  beyond  the  leaf  to  the  coiupoiieiits  of  the  leaf,  for 
thoiij^lii  cannot  rest  till  it  tinds  the  ulliniate  unit.  This  is  u  cell,  and 
Itiv  lowest  plant  in  aimpli/  a  cull.  Culls  adherent  to  cells  form  a  frond. 
A  ftoDil,  by  a  tittle  niodificatioD,  passes  into  a  leaf^  and  a  kaf  iulo  a 
l*ri  of  the  flower.  A  sepal  is  a  leaf  changed  but  little ;  a  petal  is  a 
Hf  changed  in  color  and  texture;  a  stamen  is  a  leaf  changed  in  color, 
ii'ttrirc,  and  form,  tbe  blade  being  eliminated  except  at  the  tip  where  it 
furms  ihe  anther,  and  the  midrib  remaining  as  a  ^pporting  filament ; 
ihr  pistil  is  a  leaf  with  the  lower  part  of  the  bliule  rolled  up,  and  the 
fiigc*  united  to  form  a  carpel,  ami  tbe  midrib  prolonged  into  a  style, 
Iv-aring  atop  a  little  sbred  of  altered  leaf-blade  called  a  stigma.  And 
(I'-rr — at  the  very  tips  of  these  inner  leaves  where  the  nutriment 
ii  least  «nd  the  vital  force  weakest — the  investing  membrane  disaji- 
Nature  slips  baek  toward  her  flimplest  types,  and  shows  us  the 
uked  primordial  cells  as  pollen-brains  1  In  the  thistle  one  may  see 
lh«  the  stem  is  continuous  with  the  midrib  of  the  leat  Every  ob- 
"ctvtr  knows  that  in  the  pond-lily  (Fig.  8)  we  see  the  intermediale 
MgM  between  a  simple  leaf  and  a  pistil.  And  every  one  whose  gar- 
ien  famishes  a  Byringa  or  double-flowering  cherry,  has  ouly  to  look  at 
tb«  flciven  to  see  pistils  and  stamens  reverting  to  leaves. 


Fin.  9 


Sicnfiii  or  AH  ApplB- 
'^Oip^l  k  MMMDt  of  pJatlla ;  rc.  mnnanlfl  of  cctnllm  ;  d  if^  rcmuuLd  of  Clljx ; 
/.  BbroDa  Uue, 

!y  for  science,  there  grows  in  Kittanning,  Pennsylvania,  an 
wbich,  in  it»  flower  and  fruit,  exeraplitic!*  the  theory  of  the 
Thcoirtirally,  t  fruit  is  a  branch  with  its  leaves  trandformed. 
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If  the  reader  will  take  an  apple — a  rotten  one  is  best — and  cut  it  tlirou^ 
from  flower-sciir  to  aiem,  he  will  tiiid  a  core  of  five  furptltt,  and  ab< 
midway  between  the  core  and.  the  rind  he  will  see  a  green,  fib 
line  (Fig.  9).    If  he  will  look  now  at  the  flower,  be  will  find  the 
nr  eiilj-K  of  five  sepals,  the  corolla  of  five  petals,  ilie  ttiauieuB  niaoy 
(a  number  of  whorls),  and  the  piatile  five  (one  whorl).    We  have  shown 
that  ihi-ge  floral  organs  are  simply  Iruneformed  leaves,  and  we  ehall 
now  Bee  thai  the  apple  itself  ie  merely  these  leaf-whorls  etill  further 
transformed. 

Let  us  cut  the  apple  through  around  the  eqnator  and  compare 
section  (Fig.  10)  with  the  longitudinal  one  (Fig-  8)-    Looking  at 
flower-Bcar,  we  see  the  remnants  of  the  sepals,  rf,  (/,  d.  Within 
iilterriiiting  with  these  are  remnants  i>f  llie  petals,  c,  c.    Still  farther 
within  is  a  lillle  shred  of  a  pistil,  b.    This  shred  can  be  traced  down 
into  the  core,  a.    The  other  parts  of  the  flower  lose  themselves  iii 
fleshy  fruit. 

If  we  look  now  at  the  other  section  (Fig.  10),  we  shall  see,  on  ths' 
fibrous  Ibie,  ten  greenish  points,  five  opposite  to  the  carpels  and  five 
alternating  with  them.  Five  other  little  points  appear  near  the  lips 
of  the  carpels  and  in  line  with  them.  Now,  this  tibrons  line,  and  tbo 
points  on  it  and  within  it,  must  bear  some  relation  to  the  pliin  of  tie 
flcwer.  And,  as  the  stamens  are  a  multiple  of  five,  the  points  mnsl 
have  some  relation  to  the  staminnte  whorls.  The  core,  as  we  see 
(Fig.  9),  is  eontiuuoQs  with  the  pistil.    It  is  simply  the  base  of  the 
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pistillate  whorl.    The  part  of  the  frnit  between  the  core  and  the  d 
led  line  represents  the  ihickened  and  coalesced  whorls  of  stamens 
petals,'    The  fruit  between  this  dotted  line  and  the  fibrous  line  re 
Btfntg  the  thickened  peUls.    The  fibrous  line  rejjresenta  the  union 

'  Thla  line  i«  not  round  in  the  fruit.    It  Is  ide«1. 
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the Mroliiie  with  tlie  calyi-ine  leaves,  and  the  fruit  bolween  this  line  and 
ibrrind  represents  the  calycine  leaves,  grown  thick  and  succulent. 

Note,  the  6ower  of  ibis  Kittanniug  tree  appears  as  a  mere  rudiment. 
Jlow,  if  ihis  theory  ia  true,  should  the  fru.it  appear  ?    The  pietiUute 
wliiirl  is  wanting,  and  in  theory  the  apple  ebould  have  no  core.    It  lias 
none,  bat  in  its  place  a  large  cavity,  as  shown  in  Fig.  1 1.    The  Btamene 
VK  nidiinental,and  the  petals  are  represented  by  live  little  bud-scales. 
Theoretically,  then,  we  should  iind  but  little  fruit  between  the  core- 
cavtty  &nd  the  fibrous  line.    There  is  but  Little,  as  the  cut  will  show. 
The  calyic  is  better  deveUiped,  and  we  should  find  more  fruit  between 
tlie  fibrous  line  and  the  rind— as  we  do.    The  flower  starts  with  all  the 
Meeotisl  organs  of  a  flower,  and,  before  the  inner  whorls  are  arrested, 
enough  vitstily  is  given  to  the  outer  whorl  to  start  it  on  the  way 
toward  an  apple.    And  with  the  lack  of  development  ia  the  inner 
whorU  the  outer  one  develops  cork  cells,  and  the  rind  takes  on  the 
character  of  bark ! 

This  is  Nature  teaching  by  what  is  abnormal.  Let  us  scrutinize 
Uer  where  she  seems  most  regular  and  orderly. 

Tile  acorn,  like  the  apple,  is  seen  by  everybody  and  known  by 
icnnwiy  anybody.    We  will  lake  a  full-grown  acorn  in  its  cup  and  cut 
it  through  about  midway  from  top  to  base.    We  ehall  find  five  little 
roundish  bodied  pressed  up  close  against  the  shell.    What  are  they  ? 
■nd  how  came  they  here?    We  consult  the  flower,  and  find  (in  the 
fmile  one)  a  style  with  a  tbreo-lobed  stigma.    The  pistil,  then,  rejire- 
mil  three  transformed  and  infolded  leaves.    When  ihe  flower  is  a 
tittle  mor«  advanced,  we  will  cut  through  the  lower  part  of  the  piKiil 
•ad  •xamioe  a  section.    This  part  becomes  ibe  ovary,  and  we  find  in 
WMctiou  three  partitioU'Walls  radiating  from  the  circumference  in 
tUcfnire  and  dividing  the  ovary  into  three  compart  me  nts.    In  this 
■riptriite  stmctare  we  find  our  three  leaves,  the  infolded  blades  co- 
Mog  along  parts  of  tbeir  surface  and  forming  the  partition-walls. 
Oanch  of  these  partitions  we  see  two  ovules.    The  ovules  represent 
Imtob  budding  out  on  the  margin  of  the  pistil-leaf,  and  thus  every 
vnry,  in  theory,  ebonld  have  at  the  very  least  aa  many  ovules  as  there 
tnluvea  composing  it.    In  the  flower  we  have  now  the  plan  of  the 
•fom.    Tbe  aurfaee  of  the  ovary  will  become  a  shell.    The  six  ovules 
rflgrow  and  ripen  into  six  seeds.    Cutting  through  tbe  shell  of  the 
Ul-grown  scorn  we  shall  find  it  to  contain  three  chambers,  and  each 
(iaBb«r  two  naked  acorns.    We  find  nothing  of  the  sort!  Where 
VU  the  slip?    Early  in  the  acorn's  life  one  of  the  six  ovules  gets  the 
Man  of  iu  aeighbors  and  takes  to  itself  all  the  nutriment.    It  grows 
loo  large  for  its  rhnmber,  and  breaks  the  partition-walls.    It  grows  to 
li»  mcMorv  of  all  tlie  chambers,  fills  them,  and  pushes  its  shriveled 
Of>  against  the  sbell-wall  where  you  see  them,  five  little  starved* 
lUaga  which  once  were  possible  oaks !    Strange,  is  it  not  ?  And 
iw  pMung  strange  if  tbe  oak  were  made  so  by  "  special  creation  1 " 
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What  perplexity  does  the  thought,  coupled  %Fith  the  facta,  bring 
the  miutl  I    But  if  these  ubortL-d  ovules  are  reDiiiiiscences  of  Bu  earliat 
age,  aud  au  acoru  Ices  iliffereotiutc-d  from  the  geni^ral  type  of 
uvary,  the  oak  becomes  intelligible.    And  in  this  tight  of  evotutiou  i 
■bolted  organs,  all  rudimenlal  organs,  all  floral  eccentricities,  be< 
intelligible.    Botany  itself  ceases  to  be  a  toy,  and  commands  the  st^ 
tention  of  such  imperial  minds  as  those  of  Spencer  and  ^liU. 
boundaries  are  enlarged.    The  plant  does  not  stand  apart,  the  res 
of  a  siugle  antecedent.    It  represents  the  action  of  countless  for 
through  countless  ages.    It  almost  justifies  Teuuysoii^ij  apostrophe  :j 

"  Flower  in  the  oranuied  wall, 
1  plauk  yuu  out  of  the  craDoies — 
Hold  Tou  here,  ruut  and  all.  in  mj'  band, 
Littlu  dower — but  if  I  conld  uiidurBtand 
Wtiut  /L>u  are.  root  aiid  ull,  aud  all  ia  all, 
I  should  know  what  God  and  man  is.'' 


PUJJISHING  A  SENIOR  WRANGLER. 

Br  HERBERT  SFENCEB. 

IN  the  BrU\»h  Quarterli/  Heview  for  January,  1874,  the  writen 
the  .article  to  which  I  formerly  replied,'  mukee  a  rejoinder.  Ill 
of  the  kind  which  might  have  been  aatiolpated.    There  are  nien  I 
whom  ihi-  discovery  that  they  have  done  injustice  is  painful.  AS 
proof  of  having  wrongly  ascribed  to  another  such  a  nonsensical  bdi< 
us  that  insensible  motion  is  beat  because  heat  is  insensible  motia 
some  would  express  regret.    Not  so  my  reviewer.    Having  by  for 
interpretations  debited  me  with  an  absurdity,  he  makes  no  apolog 
but,  with  an  air  implying  that  be  had  all  along  Clone  this,  he  attaol 
the  allegation  I  had  reully  made— an  allegation  which  is  at  least  so  ! 
from  an  absurdity,  ihat  he  describes  it  only  as  not  justified  by  "  the  pr 
ent  state  of  science."    And  here,  having  incidentally  referred  to  til 
point,  I  may  as  well,  before  proceeding,  deal  with  his  substituted  chat] 
at  the  same  time  that  I  further  exemplify  his  method.    Probably,  mo 
of  those  who  see  the  Hrifish  Quarturly  will  be  favontbly  impress 
by  Che  confidence  of  his  assertion ;  but  those  who  compare  my  i 
mcut  with  his  travesty  of  it,  and  who  compare  both  with  some  autba 
tative  exposition,  will  be  otherwise  impressed.    To  bis  tttutemeni  iJ 
I  conebide  "  that  friction  must  ultimately  transform  ail  [the  italics  : 
his]  the  energy  of  a  sound  into  heat,"  1  reply  that  it  is  glaringly 
true:  I  have  named  friction  as  a  second  cause.    And  when  he  pa 
pooba  the  effect  of  compression  because  it  is  "  merely  momentary," 

'  9m  PornuB  8di«ho«  Mokthli  for  Msreh,  1874. 
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I  of  Ihe  meaiiiDg  of  his  words?  "Will  he  deny  that,  from  first 
luring  the  interval  of  condensation,  heat  is  being  gi-oerated  ? 
it'iiy  lo  Iho  air  the  power  of  radiating  sucli  Leal  'i  lie  will 
in  to  do  so.  Take,  then,  the  interval  of  condensation  as  one- 
ill  of  n  secon<l,  I  ask  him  to  inform  those  whom  he  profeiises 
Ct,  what  is  the  probable  number  of  heatrwavea  wliieh  have 
this  interval.  Must  they  not  be  numbered  by  thousands  of 
III  fact,  by  his  "merely  momentary,"  he  actually  asuumes 
>t  is  momentary  in  relation  to  our  tiine-meaBurea  is  momontary 
u)  to  the  escape  of  ethereal  undulations  ! 

now  proceed  more  systematically,  and  examine  his  rejoin- 
by  point.    It  sets  out  thus : 

■e  notice  of  Mr.  Siieoecr's  works  thnt  apptMirod  in  tlio  lost  nnmber  of 
r,  Be  hud  occasion  to  point  out  tliiit  bo  lifld  ni  ifltnke  a  notion  g  of  the  moct 
Ital  gcniToIizutions  of  (Ijnuinics;  that  !io  hud  sbowu  iia  ignorance  of 
Lpf  proof  in  bia  trontiiivot  of  the  Nuwtouian  Law ;  that  be  bad  used 
PersUti'Dco  of  Fiirce  in  viirloDS  and  iDconsistent  elgnifioa- 
pcciullf  tbut  bo  bad  put  forth  proofs  logically  fault;  in  hia 
I  dMnoustrate  cerljiin  phy^tical  pio  posit  ions  by  npriori  methods,  and 
:  tach  proofs  must  eiiat.    To  this  artide  Mr.  Spencer  Los  replied  in 
number  of  Ibo  FvHiiighttj/  Enicie.    His  reply  Icuvus  every  one 
I  positions  aiifu.'Ailed." 


**  Replies  to  Criticisms,"  which,  as  it  was,  trespassed  unduly 
S  of  the  FoTtni'jhtly  Jtevicte,  I  singled  out,  from  his  allcga- 
ich  touched  me  personally,  one  that  might  be  briefly  dealt 
ua  example;  and  I  stated  that,  passing  over  other  personal 
as  not  interesting  to  the  general  reader,  I  should  devote  the 
Available  to  an  impersonal  one,    Kotwithstanding  thiK, 
er,  in  the  foregoing  paragraph,  enumerates  hia  chief  posi- 
B  that  I  have  not  at^sailed  any  of  them  (which  is  untrue) ; 
de  his  renders  to  the  belief  that  I  have  not  assailed  them 
y  an?  nn  assail  able, 
ig  thU  misbelief  to  be  dealt  with  presently,  I  continue  my 
on  Mb  rejoinder.    After  referring  to  the  passage  I  have 
in  Prof.  Tait^s  statement  about  physical  axioms,  and  after 
iho  nature  of  my  criticism,  the  reviewer  sayB: 

f.  Spencer.  Lowpvor,  read  the  sentence  that  follows  it,  we  doubt 
*botiId  liBve  heard  an^bt  of  this  qtiotntion.    It  Is:  *  Without  further 
■liall  Rive  Newton's  TLree  Laws;  it  being  remembered  tbur,  as  the 
\*>t  mattvr  init^bt  have  been  siicb  as  to  render  a  totally  diUereiit  set 
ollc,  McM  laift  miiit  ht  enntidired  a*  reatiiig  on  eoncicthiu  draten 
n  and  ntperimrnt,  and  not  on  tntiiilite  persfptioa.'    Tbia  not  only 
tvmi  'aiiumetlc'  is  ii>»'d  in  the  previuiis  sentence  in  a  sense  that 
Kn  in-hictlve  origin,  but  it  1enve<i  ns  indebted  to  Mr.  Spencer 
of  Iho  rlcarest  and  moGt  aiilhoritative  cx]iresaion  of  disap- 
rl«w*  wpanliog  the  natore  of  the  Lan-a  of  Motion," 
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Let  us  analyze  this  "  anthoritative  exprcseton."  It  conlains  spt< 
fitartliog  implications,  tbe  disclosure  of  vliicb  the  reader  will  tiad 
u  nil  It  creating.  Consider,  first,  what  is  implied  by  framing  tlie  tliongUt 
that  "  the  properlica  of  matter  might  have  hven  such  as  to  render  a 
totally  different  set  of  laws  axiomatic."  I  will  not  stop  lo  make 
inquiry  whether  matter,  having  properties  fuudamentaUy  unliko 
present  onep,  can  conceived ;  though  such  an  inquiry,  leadiug 
the  conclusion  that  no  conception  of  the  kind  is  possible,  would  ebow 
that  the  proposition  is  merely  a  verbal  one.  It  will  suffice  if  I  examine 
the  nature  of  this  proposition  that  "  the  properties  of  matter  mt^i 
have  been"  other  than  they  are,  Doca  it  express  an  experiment 
ascertained  truth?  If  so,  I  iuvite  Prot  Tait  to  describe  tbe  expei 
nieuts.  la  it  an  intuition  ?  If  so,  then,  along  with  doubt  of  an  intui- 
tive belief  concenting  things  tu  they  are,  there  goes  confidence  in  an 
intuitive  belief  concerning  things  as  they  are  not.  Is  it  an  bypolhesis? 
If  BO,  the  implication  is  that  a  cognition  of  whicb  the  negation  is  in- 
conceivable (for  an  axiom  is  such)  may  be  discredited  by  inference 
frotn  tliat  which  is  not  a  cognition  at  all,  bnt  simply  a  suppoeitio: 
Does  tbe  reviewer  admit  that  no  conclusion  can  have  a  validity 
than  is  possessed  by  its  premises  ?  or  will  he  say  that  the  Inistworthi 
of  cognitions  increases  in  proportion  as  they  are  tbe  more  inferenli, 
Be  his  answer  what  it  may,  I  shall  talce  it  as  unquestionable  that  no 
concluded  can  have  a  warrant  bigher  than  that  from  which  it  is 
eluded,  though  it  may  have  a  lower.  Now,  the  elements  of  the  pro' 
sition  before  us  are  these:  Aa  "the  properties  of  matter  might  h* 
been  such  as  to  render  a  totally  different  set  of  laws  axiomaliu  "  [t. 
fore)  "these  laws  [now  in  force]  must  be  considered  as  rcstinff  . 
not  on  intuitive  perception:"  that  is,  the  intuitions  in  which 
laws  are  recognized  must  not  be  held  authoritative.  Ilei'e  the  & 
lion  posited  as  premiss  is,  that  the  properties  of  the  matter  might 
been  other  than  they  are;  and  the  conclusion  is  that  our  intuitii 
relative  to  existing  properties  are  unccrtdn.  Hence,  if  this  concl 
is  valid,  it  is  valid  because  the  cognition  or  intuition  respecting 
might  have  been  is  more  trustworthy  than  the  cognition  or  intuit; 
respecting  what  is  1  Skepticism  respecting  tbe  deliverances  of 
sciousness  about  things  as  they  are  is  based  upon  faith  in  a  deliver! 
of  eonsciousnesE  about  things  as  they  are  not  I 

I  go  on  to  remark  that  this  "  authoritative  expression  of  diaapp: 
al"  by  which  I  am  supposed  to  be  silenced,  even  were  its  allcL 
as  valid  as  it  is  fallacious,  would  leave  wholly  untouched  the  real  l 
I  pointed  out  how  Prof,  Tail's  denial,  that  any  physical  truths  €■ 
be  reached  <i  priori,  vivt&  contradicted  by  bis  own  statement  respO' 
physical  axioms.  Tbe  question  thus  raised  tbe  reviewer  evades^ 
substitutes  another  with  wliich  I  have  just  dealt.  Now  I  bring 
ward  again  the  evaded  question. 

In  tbe  passage  I  quoted,  Pi-o£  Tuit,  besides  speaking  of  pliyi 
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"ationu,"  says  of  them  that  due  familiarity  with  physical  pfaenomena 
glvn  tbe  power  «f  seeing  "(If  o;(Otf"  "tlieir  n«Y«jiory  truth,"  Tlieec 
but  wivrds,  wliieh  express  hia  coDception  of  an  axiom,  cxpresa  also  the 
nsTul  coooeption.   An  axiom  is  defined  as  a  "self-evident  trulb,"  or  a 
truth  that  is  seen  at  once ;  and  the  definition  othenvi^e  vorded  is — a. 
"  truth  so  cvidtnt  at  first  sight  that  no  process  of  reasoning  or  demon- 
•tntion  can  make  it  plainer."   Now,  I  contend  that  Prof.  Tait,l>y  thus 
committing  himself  to  a  definition  of  physical  axioms  identical  with  that 
which  IS  given  of  mathematical  axioms,  tacitly  admits  that  they  have 
the  aame  a  priori  character;  and  I  further  contend  that  no  such  nature 
a*  ihut  which  he  describes  physical  axioms  to  have,  can  be  acquired  by 
experiment  or  obserration  during  the  life  of  an  individual.    Axioms,  if 
dcdard  u  truths  of  which  the  necessity  is  at  once  seen,  are  thereby  de- 
favd  u  truths  of  which  the  negation  is  inconceivable;  and  the  familiar 
KiBtrut  belweeu  them  and  the  truths  established  by  individual  expe- 
riracvR  is,  that  these  last  never  become  such  that  their  negations  arc 
inconceivable,  however  multiludinonB  the  experiences  may  be.  Thou- 
Mada  of  times  has  the  sportsman  heard  the  report  tliat  follows  the  dash 
from  hia  gnn,  bnt  still  he  can  imagine  the  flash  as  occurring  silently ; 
mi  eonntlesa  daily  experiments  on  the  burning  of  coal  leave  him  able 
IttooacMve  coal  as  remaining  in  the  fire  without  ignition.    So  that  the 
*eaavictions  drawn  from  observation  and  experiment "  during  a  single 
Ifean  never  acquire  that  character  which  Prof.  Tait  admits  physical 
uioms  to  have:  in  other  words,  physical  axioms  cannot  be  derived 
tim  personal  observation  and  experiment.    Thus,  otherwise  applying 
ft*  reviewer's  words,  I  "doubt  whether  we  should  have  heard  aught 
tttbb  quotation"  to  which  ho  calls  my  attention,  had  he  studied  the 
■Ml^r  more  closely;  and  he  "leaves  ua  indebted  to"  him  "for  tJie 
iStnrrrj  of"  a  passage  which  serves  to  make  clearer  the  untcuability 
W  th«  doctrine  he  so  dogmatically  aflirms. 

1  torn  now  to  what  the  roviewcr  says  concerning  the  special  argu- 
anls  I  used  to  show  that  the  liret  law  of  motion  cannot  be  proved 
•ipaimentilly.    After  a  bare  enunciation  of  my  positionB,  he  says : 

■Oa  th«  Blt«tl7  erroneous  character  of  these  statements  we  do  not  caro  to 

tl,  *o  wbh  •loipl;  to  call  oar  reader's  nttcntioD  to  the  conclusion  arrived  at. 

diapruuf  of  tti«  possibility  of  an  iodactivo  proof  t    We  thoaght  that 

letorablj  •diirstod  mso  was  an-are  that  the  proof  of  a  soiontifio  law  eon- 

i»  thow'iBg  that,  osstimiiig  its  truth,  we  could  explain  the  observed 
-  — A  n 

Vnbthlj  the  reviewer  expects  bis  readers  to  conclude  that  he 
MttUjr  dt9{tofle  of  the  statements  referred  to  if  he  tried.  Among 
"Sc  men,  however,  this  cavalier  passing  over  of  my  arguments 
petb«p«  be  ascribed  to  another  cause.    I  will  give  him  my  reason 
•jiBg  thia.   Those  arguments,  rend  in  proof  by  one  of  the  most 
I  physiclats,  imd  by  a  B|>eei ally-honored  mathematician,  bad 
eotir*  eoDCurreaoe :  and  I  have  sinoe  had  from  another  maihe- 


j+S  THE  POPULAR  SCTEfTCE  mNTWLT. 


iDatician,  standing  among  the  very^  first,  such  qualified  agreemen^^ 
is  implied  in  saying  that  the  first  law  of  inotioQ  cunnot  lie  proved 
terrestrial  obsiTvatioiiH  (which  is  in  large  measure  what  I  iiaderlfok 
to  show  ill  the  [laragrnphs  which  the  reviewer  passes  over  so  con- 
lem|itiiouBlj-).  But  his  last  sentence,  telling  us  what  he  thought  "eT. 
tolerably  educated  man  was  aware"  oi^  ia  the  one  which  chiefly 
mands  attention.  In  it  he  uses  the  word  law — a  word  wliich,  CO' 
veuieutly  wide  in  meaning,  suits  his  purpose  remarkably  welL  But 
we  are  here  speaking  of  physical  axionxi.  The  question  is,  whether 
the  jus  til]  cation  of  a  physical  axiom  consists  in  showing  that,  by  as- 
suming its  truth,  we  can  explain  the  observed  phenomena.  If  it  docs, 
then  all  distinction  between  hypothesis  and  axiom  disappears.  Mathe- 
matical axioms,  for  which  there  is  no  olhcr  definition  than  that  whicli 
Prof.  Tail  gives  of  physical  axioms,  must  stand  on  the  same  fooling. 
Henceforth  wc  must  hold  that  our  warrant  for  asserting  that  "  things 
which  are  equal  to  the  same  thing  are  equal  to  one  another"  connisU 
in  the  observed  truth  of  the  geometrical  and  other  propositions  dedu- 
cible  from  it  and  the  associated  axioms — the  observeii  truth,  mind ;  for 
the  fabric  of  deductions  yields  none  of  the  required  warrant  untU  these 
deductions  have  been  tested  by  measurement.  When  we  have  de- 
scribed squares  on  tlio  tlirce  sides  of  a  right-angled  triangle,  cut  ihem 
out  in  paper,  and,  by  weighing  them,  have  found  that  the  one  on  the 
bypoihtnnsc  balances  the  other  two,  then  we  have  got  a  fact  whii 
joined  with  other  facts  similarly  ascertained,  justifies  us  in  asserti 
that  things  which  are  equal  to  the  same  thing  are  equal  to  one 
other  I  Even  as  it  stands,  this  implication  will  not,  I  think,  be 
accepted  ;  but  we  shall  finrl  tliut  its  unacceptabiUty  becomes  still  lOi 
conspicuous  when  the  analysis  is  pursued  to  the  end. 

Continuing  liis  argument  to  show  that  the  laws  of  motion  have 
a  priori  warrant,  the  reviewer  says : 

"Mr.  8ponDor  sswrta  that  Newton  gave  no  proof  of  the  Laws  of  Uo 
The  wbole  of  the  'Principia'  wus  the  proot  anil  the  fact  that,  tnken  m  ■  i 
these  lnn'8  acaonnt  for  the  lunar  and  planetary  motions,  is  tlie  warrant  on  i 
ifixtj  ehiefij  rest  to  this  day." 

I  have  first  to  point  oat  that  here,  as  before,  the  reviewer  n 
by  raising  anew  issue.    I  did  not  ask  what  he  thinks  about  the  "] 
cipia  "  and  the  proof  of  the  laws  of  motion  by  it ;  nor  did  I  ask  wh 
others  at  this  day  hold  the  assertion  of  these  laws  to  be  jnstiS 
mainly  by  the  evidence  the  Solar  System  affwds.    I  asked  what  N< 
ton  thought.    The  reviewer  had  represented  the  belief  that  the  : 
law  of  motion  is  knowablc  a  priori,  as  too  absurd  even  for  mc  op 
to  enunciate.    I  pointed  out  that  since  Newton  enunciates  it  op 
under  the  title  of  an  axiom,  and  ofiers  no  proof  whatever  of  it,  be  i 
explicitly  what  I  am  blamed  for  doing  implicitly.    And  thereut 
invited  the  reviewer  to  say  what  he  thought  of  Newton.  Insiesdl 


puyjsaiyo  a  senior  wraxoler. 


cring,  he  ^ives  mc  his  upiniuii  to  Ihe  efiect  tliat  the  lawe  of  mo- 
ue  proved  true  hythe  truth  of  the  "  Principia  "  dcilii  ceil  from  them. 
Of  this  hereafter.  My  present  purpose  is  to  show  that  Newton  did 
not  soy  this,  and  gave  every  indication  of  thinking  the  conlrary, 
lid  AovA  Dol  call  the  laws  of  motion  "  hypotheses ; "  he  calls  them 
"  ftxioine."  lie  does  not  say  that  he  assnmcs  them  to  be  trne  provmon- 
aliy,  and  that  the  warrant  for  acecpting  them  aa  actually  true  will 
bo  fonnd  in  the  astronomically -proved  truth  of  the  deductions.  He 
UjB  tlicm  down  just  as  mathematical  axioms  are  laid  down — posits 
ihtm  as  truths  to  be  accepted  a  priori,  from  which  follow  coDBequcncca 
vhii^h  must  therefore  be  accepted.  And,  though  the  reviewer  tMnks 
tbis  an  nulenable  position,  I  am  qnile  content  to  range  myself  with 
Ktfwtoi)  in  thinking  it  a  tenable  one — if,  indeed,  I  may  say  so  without 
on^rraluing  the  reviewer's  judgment.  But  now,  having  shown  that  the 
nrricnrcr  evaded  the  issue  1  raised,  whieh  it  was  inconvenient  for  him 
to  meet,  I  pass  to  the  issue  he  Rubstitnles  for  it.  I  will  first  deal  with 
H  after  Ihe  methods  of  ordinary  lotjic,  before  dealing  with  it  after  the 
mvltiods  of  what  may  be  called  transcendental  logic. 

To  Mtublisb  the  truth  of  a  proposition  postulated,  by  showing  that 
the  deductions  from  it  are  true,  requires  that  the  truth  of  the  deduc- 
lioOB  shall  lie  shown  in  some  way  that  does  not  directly  or  indirectly 
iMonie  the  trntb  of  the  proposition  postulated.    If,  setting  out  with 
ihf  axioms  of  Euclid,  we  deduce  the  truths  that  "the  angle  in  a  semi- 
(Wch>  i»  a  right  angle,"  mid  that  "the  opposite  angles  of  any  quadri- 
hUnd  figure  described  in  a  circle  are  together  equal  to  two  right 
■  isg^n,**  and  so  forth ;  and,  if,  because  these  propositions  are  true,  we 
«y  ikat  the  axioms  are  true,  we  are  guilty  of  a  petttto  principii.    I  do 
•M  ncan  >imply  that,  if  these  various  propositions  are  taken  as  true  ou 
lh«  •treogth  of  the  demonstrations  given,  the  reasoning  is  circular, 
WcuM  the  demonstrations  assume  the  axioms,  but  I  mean  more — I 
■■U  tlutt  any  supposed  expcrinuntal  proof  of  these  proj)OBitions,  by 
■nnmmrBt,  itself  assumes  the  axioms  to  be  justified.    For,  cveu 
•Itra  ibi*  aapposed  experimental  proof  consists  in  showing  that  some 
4t*«  Paw,  draiouKtratftd  by  reason  to  be  etiual,  are  equal  when  tested 
b  p(T«vptioa,  thv  axiom,  that  things  which  arc  equal  to  the  same  thing 
•^oal  to  one  another,  is  taken  for  granted.    The  equality  of  the 
Bbm  can  Iw  aseortaiued  only  by  carrying  from  the  one  to  the 
Hfctr  tome  measure  (either  a  movable  marked  line  or  the  space  be- 
tvwn  tlko  points  of  compasses),  and  by  assuming  that  the  two  lines 
»»  r<)ua)  lo  one  another,  because  they  arc  severally  equal  to  this 
■MMirr.    The  ultimate  truths  of  mathematics,  then,  cannot  be  estab~ 
HArH  hy  any  experimental  proof  that  the  deductions  from  them  are 
t'  ■     •1TIC4' the  suppoiied  experimental  proof  takes  them  for  granted. 
I"'       ri-'  thing  holds  of  ultimate  physical  truths.    For  the  alleged 
J         -I  .  i-i'  proof  of  these  truths  has  a  vice  exactly  analogous  to  the 
tin  1  luT«  joat  indicated.    Every  evidence  yielded  by  astronomy, 
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tliat  the  axioms  called  "  tbe  lawa  of  luotioD  "  arc  true,  resolves  iMIP 
iiito  o  fulfilled  prevUiou  tbat  Bomi!  celestial  body  or  bodies  will'be 
Been  iu  a  speoilied  plucc,  or  in  specified  places,  in  tbe  bcavensi,  at  eoim 
assigned  lime.  Now,  tbe  day,  hour,  and  miimle,  of  tbis  verifying  oV 
eerviitiun  can  be  fixed  only  ou  llie  assumption  that  the  Eartb^s  moliou 
in  ita  orbit  and  its  motion  round  its  axis  continue  undiminished. 
Mark,  then,  tbe  parallelism.  One  who  cbose  to  deny  that  things  wbicli 
are  equal  to  the  same  thing  are  equal  to  one  auotlicr,  could  never  have 
it  proved  to  bini  by  showing  the  truth  of  deduced  pro  {)o  sit  ions  ;  eince 
the  testing  process  would  in  every  case  aasumo  that  which  be  dcnie 
Similarly,  one  who  refused  to  admit  that  motion,  uninterfcred  w 
continues  iu  tbe  same  straight  line  at  the  same  velocity,  could  not  b 
it  proved  to  bim  by  the  fultillnieat  of  an  astronomical  prediction  ; 
cause  ho  would  eay  tbat  bolb  the  spectator's  position  in  space  and  the 
position  of  tbe  event  iu  time  were  those  alleged  only  if  the  Eartli]| 
niotions  of  translation  and  rotation  were  undiminished,  wfaicli  was 
very  thing  be  called  in  (juestion.  Evidently  Buch  a  skeptic  might 
ject  that  the  seeming  fulfillment  of  tbe  prediction,  say  a  transit  of 
Venus,  may  be  eflected  by  various  combinations  of  the  changing  posi- 
tions of  Venus,  of  the  Earth,  and  of  the  spectator  ou  the  Earlb. 
appearnuces  may  occur  as  anticipated,  though  Venus  i»  at  some  o 
place  than  tbe  calculated  one;  provided  tbe  Earlb  also  is  at  % 
other  place,  and  tbe  spectator's  position  on  the  Earth  is  dilTerent.  1 
if  tlie  first  law  of  motion  is  not  assumed,  it  must  be  admillc-d  that 
Earth  and  tbe  spectator  may  occupy  these  other  places  at  tbe  p 
dieted  time;  supposing  that,  in  the  absence  of  tbe  first  law,  tbis  pre- 
dicted time  can  be  ascertained,  which  it  cannoU  Thus  the  te 
process  inevitably  begs  the  question. 

That  tbe  perfect  congrulty  of  all  astronomical  observations 
all  dednctions  frora  "  the  laws  of  motion  "  gives  coherence  lo  t' 
group  of  intuitions  and  perceptions,  and  «o  furnishes  a  warrant  for 
entire  aggregate  of  tbcm  which  it  would  not  have  were  any  of  th 
at  variance,  is  uuqucsiionable.    But  it  does  not  therefore  follow  that 
trouomicul  observations  can  furnish  a  test  for  ca-eh  indiciduai cur 
tioii,  out  of  the  many  which  arc  simullatieoiisly  made.    I  will 
dwell  on  the  fact  that  the  process  of  verification  assumes  tbe  vaU 
of  the  assumptions  on  which  acts  of  reasoning  proceed ;  for  the  r 
may  be  that  ibesie  are  shown  to  be  valid  apart  from  astronomy.  X 
will  I  insist  that  the  assumptions  underlying  mathematical  inferen 
geometrical  and  nnmerieal,  are  involved;  since  it  may  be  said 
these  are  justiliable  separately  by  our  terrestrial  experiences, 
passing  over  all  else  that  is  taken  for  granted,  it  suffices  to  p 
out  that,  in  making  every  astronomical  prediction,  tbo  three  laws 
motion  and  the  law  of  gravitation  are  all  assumed  ;  tbat,  if  tbe  fi 
law  of  motion  is  to  be  held  proved  by  the  fulfillment  of  the  predic'' 
it  can  be  so  only  by  taking  for  granted  that  the  two  other  laws 
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mellon  nn<l  tli«  law  of  gravitation  arc  true;  and  that  noii-fulfilliuent 
of  tbo  pri'diction  would  not  disprove  the  Ijrst  law  of  motion,  since  llio 
error  might  bo  in  one  or  oiber  of  tbe  tbree  remaining  a^'SUinptionE, 
Similarly  witU  the  second  law:  tbe  astrotiomical  proof  of  it  depend)) 
on  ill?  (nith  of  tlie  accompanying  assumptlona.  So  that  the  warrants 
for  the  aseiimpiious  A,  B,  C,  aad  D,  are  refipeclivtly  bucIi  that  A,  B, 
Uid  C,  iH'ing  taken  as  trustworthy,  prove  the  validity  of  D ;  D  being 
thus  proved  valid,  joins  C,  and  B,  in  giving  a  character  to  A;  and 
•o  throughont.  The  result  ia  that  every  thing  comes  out  right  if  they 
hftpp«D  to  be  all  tme ;  but,  if  one  of  them  ia  falae,  it  may  destroy  tbe 
rhsrsetvrs  of  the  other  three,  though  these  are  in  reality  eiact.  Clear- 
ly, tlieii,  Mt  ronomical  prediction  and  observation  can  never  test  any 
one  of  tbe  premises  by  itself.  They  can  only  justify  tbe  entire  aggrt- 
gml*  of  premises,  mathematical  and  physical,  joined  with  tbe  entire  ag- 
grrgBtc  of  rva^ouing  proccsaea  leading  from  premisea  to  conclusions. 

I  now  recall  the  reviewer's  "thought,"  uttered  In  his  habitual 
Uanoer,  "that  every  tolerably  educated  man  was  aware  that  the  proof 
oft  fcinititic  law  consiettd  in  showing  that,  by  assuming  its  truth,  wo 
M»ld  nplain  the  observed  phenomena."  Having  from  the  point  of 
?i«ir  of  ordinary  logic  dealt  with  this  theory  of  proof  as  applied  by 
tlflrericwer,  I  proceed  to  deal  with  it  from  tbe  point  of  view  of  tran- 
Msdentnl  logic,  as  I  have  to  charge  the  reviewer  with  either  being 
fgaorant  of,  or  else  deliberately  ignoring,  a  cardinal  doctrine  of  the 
Bj»tnn  of  Philosophy  he  profeasea  to  review — a  doctrine  set  forth  not 
biboae  four  volumes  of  it  which  be  seems  never  to  have  looked  into, 
but  in  tbe  one  volume  of  it  he  has  partially  dealt  with.  For  this 
pioriple  wliieb.  In  respect  to  scientific  beliefs,  he  enunciates  for  my 
ioKiiiclioi),  is  one  which,  in  "  First  Principles,"  I  have  enunciated  in  re- 
•p»ct  to  all  briicfs  whatever.  In  the  chapter  on  the  "  Data  of  Philoso- 
where  1  have  inquired  into  the  legitimacy  of  our  modes  of  pro- 
nim,  and  where  I  have  pointed  out  that  tliore  arc  certain  ultimate 
MM^ioiu  without  which  the  intellect  can  no  more  stir  "  tlian  tbe 
bdycan  »tir  without  help  of  its  limbs,"  I  have  inquired  how  their 
nBdhy  or  invaliility  is  to  be  shown  ;  and  I  have  gone  on  to  reply 
Itial— 

"Tliu**  of  them  which  are  vitul,  or  cannot  be  severed  from  the  rent  withont 
MrUl  <ll(*(>lTiilfin,  must  l«>  assuint-d  na  trnc  proriiiionaUi/  ....  leai-ing  thu 
mmifOoa  of  their  iiti(|nc4tionnhli.'iicBB  to  b«  jni^titied  by  the  rpBulls. 

"fM.  IIow  U  It  to  lipjuatiHed  bj  the  resuJtsT  As  any  other  Maimipti  on  ia 
jMil«d — bj  ucwrtidtiing  that  bU  the  coDclDsioDB  deilucible  from  it  correspond 
■tt  th«  taeta  m  directly  oliecrvcd — by  showing  tlio  ngrccment  bt^twevu  tliu  ex- 
faSaM*  it  JmiI*  ns  to  nnticipute  and  the  autua!  I'lptriences.  There  is  no 
■•4»0f  ■BiaUimiiitiu  Ih«  valiilit/  of  any  belief,  except  that  of  sbowiDg  its  entire 
Mapaby  ■ltl>  »I!  ulbrr  beliefs." 

PrarMding  arowi-dly  and  rigorously  on  this  principle,  I  have  next 
hqiiyrf  what  i«  tbo  fundamental  protxti  of  thought  by  which  this  coti- 
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gruity  ia  lo  \tt  di'terniintJ,  aud  wliat  is  ibc  fuiidnini'titul  j>roduH' 
thought  yielded  by  this  procesK.    Thia  fuadamental  pfiduet  I  bav 
sliown  to  be  the  coexistence  of  subject  and  object;  and  then,  disc 
ing  this  as  a  postulate  to  hv  justified  by  "  its  subsequently-proYed  d 
gruily  with  every  result  of  expcrieuce,  direct  and  indirect,"  I  ha' 
gone  OQ  to  SAj  that  "  tlic  two  divisions  of  self  and  not-eelf  are  redir 
visible  iulo  certain  most  general  forms,  the  reality  of  wbicb  Scieiii 
as  well  as  CommoD-Sense,  from  niomcnl  to  moment  assumes."  ^ 
is  this  all.    Uai  iiig  thus  aasumed,  wly  provmoniiUy,  this  dee 
of  all  iuluilious,  far  i  rati  see  iiJi  tig  an  axiom  in  self-evidence,  I  Iia' 
after  drawing  deductions  occupying  four  volumes,  deliberately  gone 
back  to  the  assumption  ("Principles  of  Psycliology," § 380).  After 
quoting  the  passage  in  which  the  principle  was  laid  down,  and  after 
reminding  the  reader  that  the  deductions  drawn  had  been  found  c 
gruous  with  one  another,  I  have  pointed  out  that  it  still  remained 
ascerlain  whether  this  primordial  assumption  was  congmous  with 
the  deductions ;  and  have  thereupon  proceedeil,  throughout  eighteen 
chapters,  to  show  the  cougruity.    And  yet,  having  the  volmues  bifo 
him  in  which  this  principle  is  set  forth  with  a  distiDctness  and  nc* 
upon  with  a  deliberation  which  I  believe  are  nowhere  eiceeded, 
reviewer  enunciates  for  my  benefit  this  principle  of  which  he  "  ihuug 
that  every  tolerably  edneatcd  man  was  aware  1 "    He  enunciates  it 
applying  to  limited  groups  of  belielii  to  which  it  does  not  apply ; 
shuts  his  eyes  to  the  fuel  that  I  have  avowedly  and  systcmati 
acted  upon  it  in  respect  to  the  entire  aggregate  of  our  beliefs  (axi 
iueludi-d)  for  which  it  furnishes  the  ulthuate  justification  ! 

Ucrc  I  must  add  another  elucidatory  statement,  which  would  ha 
been  needless  had  the  reviewer  read  that  which  he  criticises.  His 
jTument  proceeds  throughout  on  the  assumplion  that  I  understood 
priori  truths  after  the  ancient  manner,  as  truths  independent  of  ei 
riencc ;  and  he  shows  ibis  more  than  tacitly,  where  he"  trusts  "t" 
he  is  "  attacking  one  of  the  last  attempts  to  deduce  the  laws  of  Nai  " 
from  our  inner  consciousness."    Manifestly,  a  leading  thesis  of  one 
the  works  he  professes  to  review  is  entirely  unknown  to  him — 
thesis  that  forms  of  thought,  and  consequently  the  intnitions  whi 
those  forms  of  thought  involve,  result  entirely  from  the  eflects  of 
pericnces,  organized  ond  inherited.    With  the  "  Principles  of  P: 
ohology  "  before  him,  not  only  does  he  seem  unaware  tbat  it  contai 
this  doctrine,  but,  though  this  doctrine,  set  forth  in  its  first  edili 
published  nearly  tweniy  years  ago,  has  gained  considerable  curreu 
he  seems  never  to  have  heard  of  il.    The  implication  of  this  doc" 
is,  not  that  the  "  laws  of  Nature  "  are  deducible  from  "  our  inner 
sciousness,"  but  that  our  eousciousnessbas  a  preOstablisbed  corrcspo 

e  with  such  of  those  laws  (simple,  perpetually  presented,  and  ne 
ivod)  as  have,  in  the  course  of  practically-intinitc  ancestral 
CC8,  registered  themselves  in  our  nervous  structure.  Had 


taken  the  trouble  to  acquaint  LimBclT  with  tliis  doctrine,  he  would  liave 
learned  that  the  intuitions  of  uiiomutio  truths  arc  regarded  by  uie  as 
bCvol  in  ihe  inherited  bruin,  just  as  bodily  reflex  actiuus  are  Intent  in 
llic  inherited  nervous  ci^ntrcs  of  a  lower  order ;  that  such  latent  intui- 
tions arc  made  potentially  more  distinct  by  the  greater  definileiieeB  of 
vtnctaro  due  to  individual  action  and  culture;  and  that  thus,  ax io- 
mniic  tniibs.  Laving  a  warrant  entirely  a  posteriori  for  the  riice,  have 
lor  the  individual  a  warrant  which,  substantially  a  priori,  is  made  com- 
|»lete  a  potteriuri.    And  he  would  then  have  learned  that,  as,  during 
CTolmiou,  Thought  has  been  moulded  into  increasing  correppondencu 
with  Things,  and  as  such  corrcBpondeuce,  tolerably  complete  in  re- 
spect of  the  simple,  ever-present,  and  invariable  relations,  aa  ihose  of 
•Jtocv,  has  made  considerable  advance  in  respect  of  the  primary  dy- 
namical relations,  the  assertion  that  the  resulting  intuiiiuna  are  au- 
U»oritalivo  is  the  assertion  that  the  siniplest  uniformities  of  Nature, 
a*  cx|*iieuced  throughout  an  immc-asurable  past,  are  better  known 
than  they  are  as  experienced  during  an  individual  life.    All  which 
(Wiceptiond,  however,  being,  as  it  seems,  unheard  of  by  the  reviewer, 
lierrganls  my  trust  in  these  primordial  intuitions  as  like  that  of  the 
PtoIcmistB  in  th^  fancies  about  perfection  1 

Xlins  far  my  chief  antagonists,  passive,  if  not  active,  have  been 
Pwt  Tail  and,  by  implication.  Sir  William  Thomson,  his  coadjutor  in 
the  work  quoted  against  mc — men  of  standing,  and  the  Inst  of  them 
•(  world-wide  reputation  as  a  mathematician  and  physicist.  Partly 
Winw  the  opinions  of  such  men  demand  attention,  I  have  dealt  with 
Ibt  tjurctions  raised  at  some  length;  and  partly,  also,  because  the 
wigiD  and  consequent  warrant  of  physical  axioms  are  questions  of 
grnml  and  permanent  interest.  The  reviewer,  who,  by  citing  against 
BrihrM  authoritioe,  has  gained  for  some  of  his  criticisms  considera- 
tioo  ibi  y  would  otherwise  not  deserve,  I  must,  iu  respect  of  his  other 
etitinnniii,  deal  with  very  briefly.  Because,  for  reasons  sufficiently  in- 
fitaivd,  I  did  not  assail  sundry  of  his  statements,  he  has  reiterated 
tfcnn  as  anassailablc.  I  will  here  add  no  more  than  is  needful  to  show 
k**  pronndless  h  his  assumption. 

What  the  reviewer  says  on  the  metaphysical  aspects  of  the  prop- 
ii4tin«i  we  distingnifh  as  physical,  need  not  detain  us  long.  His 
Mmmt  of  my  exposition  of  "  Ultimate  Scientific  Ideas,"  he  closes  by 
of  me  that  *'  he  is  not  content  with  less  than  showing  that  all 
fcndampiital  conceptions  are  i n con eei^  able."    Whether  the  re- 
knows  what  he  means  by  an  inconceivable  conception,  I  cannot 
If  will  tufGcc  to  say  that  I  have  attempted  no  such  remarkable 
tmt  a*  that  described.    My  attempt  has  been  to  ehow  that  objective 
■niri        '    _'  thcr  wilh  their  objective  forms,  are  inconceivable  by 
li,  I.  ^ymbolio  conceptions  of  them  as  we  frame,  and  are 

to  iiM>,  ftn  proved,  by  the  alternative  contradictions  which  a 
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suppose  otherwise,  is  to  ascribe  to  him  a  rashness  which  do  disciplii 
man  of  science  could  be  guilty  of. 

See,  then,  the  criticul  capacity  variously  exhibited  in  the  epnce  of 
a  einglc  sentence.  The  reviewer,  quite  erroneously,  tbioks  that  o1> 
eervations  unguided  by  bypotbeees  suffice  for  physical  discoveries. 
He  seems  uuaware  that,  on  a  priori  grounds,  the  law  of  the  inverse 
sqaare  bad  been  suspected  as  the  law  of  some  cosmical  force,  befora 
Newton.  He  asserta,  without  warrant,  that  no  saoh  a  priori  conccM 
lion  preceded,  in  Kewton's  mind,  his  observations  and  calculaticmli 
He  confoumis  the  law  of  variation  of  a  force  with  the  existence  of  & 
force  varying  according  to  that  law.  And  he  concludes  that  Ncwto 
could  liave  had  no  a  priori  conception  of  ibe  law  of  variation,  becaii 
he  did  not  assert  the  existence  of  a  force  varying  according  to  this  laj| 
in  defiance  of  the  evidenco  as  then  presented  to  hi"i  I 

Now  that  I  have  analyzed,  with  these  results,  the  first  of  his  critU 
ciams,  the  reader  will  neither  expect  mo  to  waste  time  in  similarly  deJ 
ing  with  the  rest  seriatim,  nor  will  he  wish  to  have  his  own  lime  occn- 
pied  in  tbllowing  the  analysis.  To  the  evidence  thus  fumisbed  of  the 
reviewer's  fitness  for  the  l^isk  be  undertakes,  it  will  suffice  if  I  add  an 
illnsti-ation  or  two  of  the  animus  which  leads  him  to  make  grave  im- 
putations on  trivial  grounds,  and  to  ignore  the  evidence  which  contra- 
dicts his  interpretations. 

Because  I  have  spoken  of  a  balanced  system,  like  that  formed 
the  Bun  and  planets,  as  having  the  "peculiarity,  that  though  the  con- 
stituents of  the  system  have  relative  movements,  the  system,  as  s 
whole,  has  no  movement,"  he  unhesitatingly  assumes  me  to  be  uuaware 
that,  in  a  aystempf  bodies  whose  movements  are  not  balanced,  it  is 
equally  true  that  the  centre  of  gravity  remains  constant.  Igooranco 
of  ft  general  principle  in  dynamics  is  alleged  against  me  solely  because 
of  this  colloquial  use  of  the  word  "  peculiarity,"  where  I  should  have 
used  a  word  (and  there  is  no  word  perfectly  fit)  free  from  the  implios- 
tion  of  exclusiveneas.  If  the  reviewer  were  to  assert  that  arrogance  i» 
a  "  pecjUiarity  "  of  critics;  and  if  I  were  thereupon  to  charge  bim 
with  entire  ignorance  of  mankind,  many  of  whom  besides  critics 
arrogant,  he  would  rightly  say  that  my  oonclusioa  was  a  very 
one  to  draw  from  so  small  a  premise. 

To  this  example  of  strained  inference  I  will  join  an  example  of 
what  seems  like  deliberate  misconstruction.  From  one  of  my  essnyi 
(not  among  the  works  ho  professes  to  deal  with)  the  reviewer,  to 
Btrengthcc  his  attack,  brings  a  strange  mistake;  which,  even  witbo 
inquiry,  any  fair-minded  reader  would  see  must  be  an  oversight, 
statement  true  of  a  single  body  acted  on  by  a  tractive  force,  I  have ' 
advertently  pluralized ;  being  so  possessed  by  another  aspect  of  ih« 
question,  as  to  overlook  the  obvious  fact  that  with  a  plurality  of 
bodies  the  statement  became  untrue.  Not  only,  however,  does  the 
viewer  ignore  various  evidences  furnished  by  the  works  before  hi 
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tliat  tvould  not  really  tbink  what  I  had  there  said,  but  he  ignores  a 
dirvct  contradiction  contained  in  the  paragraph  succeeding  that  from 
which  he  quotes.  So  that  the  case  stands  tbus:  On  two  udjaceiit 
p^ea  I  hare  made  two  opposite  statements,  both  of  which  I  cannot 
be  supposed  to  believe.  One  of  them  is  right ;  and  this  the  reviewer 
sssomcs  I  do  not  believe.  One  of  them  is  glaringly  wrong  ;  and  this 
the  reviewer  a^^sumes  I  do  believe.  Why  he  made  this  choice  no  one 
who  reads  bis  criticism  will  fail  to  see. 

Even  had  his  judgments  mnre  authority  than  is  given  to  them  by 
Ua  mathematical  honors,  this  brief  characterization  would,  I  think, 
Voffico.  Perhaps  already,  in  rebutting  the  assumption  that  I  did  not 
uswer  his  allegations  because  they  ivere  unanswerable,  I  have  as- 
crihe'l  to  them  aa  unmerited  importance.  For  the  rest,  suggcEting 
ihjit  their  value  may  be  measured  by  the  value  of  thai  above  dealt 
with  as  a  sample,  I  leave  them  to  be  answered  by  the  works  they  are 
direct eil  n gainst, 

Ucre  I  end.    The  foregoing  pages,  while  serving,  I  think,  the  more 
im|>ortant  purpose  of  making  clearer  the  relations  of  physical  axioms 
lophysical  knowledge,  incidentally  justify  the  assertion  that  the  ru- 
tiiwcr's  charges  of  fallacious  reasoning  and  ignorance  of  the  nature  of 
pnwf  recoil  on  himselC    When,  in  his  confident  way,  he  undertakes 
tot^aoh  me  the  nature  of  our  warrant  for  scientific  beliefs,  ignoring 
>l>*QluIeIy  the  inquiry  contained  in  "Principles  of  Psychology,"  con- 
CRsiag  the  relative  values  of  direct  intuitions  and  reasoned  eouelusious, 
to  lays  himself  open  to  a  sarcasm  which  is  sufficiently  obvions.  And 
>icD  a  certain  ultimate  principle  of  justification  for  our  beliefs,  set 
tirtbaiid  act^  upon  In  the  "System  of  Synthetic  Philosophy"  more 
iiitlneily  than  in  any  other  work,  is  enunciated  by  him  for  my  in- 
Knittion,  as  one  which  be  "  thought  that  every  tolerably  educated 
BID  WM  aware  "  of,  his  course  is  one  for  which  I  find  no  fit  epithet  in 
tt«  Tooabulary  I  permit  myself  to  use.    That  in  some  cases  he  has 
Aovii  eagerness  to  found  charges  on  misinterpretations  little  less  than 
Uitwnte,  has  been  euflicicntly  shown;  as  also  that,  in  other  eases, 
Irn  '  vn  failure  to  discriminate  is  made  the  ground  for  ascribing  to  me 
!■!•  llist  are  manifestly  untenable.    Save  in  the  single  case  of  a 
■  :  Hint  resjHJcting  collisions  of  bodies,  made  by  me  without  the  need- 
(il  'lualiliealiou,  I  am  not  aware  of  any  errors  he  detects,  except  errors 
«f  OTcrsight  or  those  arising  from  imperfect  expression  and  inadequate 
npMitioiu    When  he  nnhesicatingly  puts  the  worst  constructions  on 
lk»«r,  it  cannot  l)e  because  his  own  exactness  is  such  that  no  othercou- 
■nttioiu  occur  to  him  ;  for  he  displays  an  unusual  capacity  for  inad- 
mimcie*,  and  mu«t  have  had  many  experiences  showing  him  bow 
•adi  ie  might  be  wronged  by  illiberal  interpretations  of  them.  One 
*k>ln  Iwrniy-three  professed  extracts  makes  fifteen  mistakes — words 
Mntfd,  or  added,  or  substituted — should  not  need  reminding  how 
W|»lj  mere  oversight  may  raise  suspicion  of  something  worse.  One 
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who  ehoWB  hia  notions  of  accurate  etatemeiit  by  asserting  that,  as  I 
substitute  "  peraiBteuce  "  for  "  conservation,"  I  therefore  identify  Per- 
sistence of  Force  with  Conservation  of  Energy,  and  debits  me  wiitj  the 
resulting  ineongnuLies — one  who,  in  pursuance  of  this  error,  confounds 
a  special  principle  with  the  general  pnndple  it  is  said  Ut  imply,  a: 
thereupon  describes  a  wider  principle  as  being  included  in  a  narro 
(p,  481) — one  who  speaks  of  our  "  inner  conseiousness "  (p.  46e),  so 
serling,  by  implication,  that  wc  have  an  outer  conBcionHnesa — one  who 
talks  of  au  inconceivable  conception ;  ought  surely  to  be  aware  hovM 
readily  lax  expressIouB  may  be  turned  into  proofs  of  absurd  opinion^M 
And  one  who,  in  the  space  of  a  ftw  pages,  falls  into  so  many  solecisms, 
ought  to  be  vividly  conscious  that  a  whole  volume  thus  written  would 
furnish  multitudinous  statementa  from  which  a  critic,  moved  by  a,  spirit 
like  his  own,  might  evolve  abundant  absurdities  ;  supplying  ample  oc- 
casion for  blazoning  the  tops  of  puges  with  insulting  words. 


MORE  ABOUT  THE  GRAPE -VINE  PEST. 

Br  CEAHLE8  V.  BILET,  M.A..  Ph.D. 

THE  number  of  true  (grape-vine)  species  of  YltU,  with  the  > 
ing  petals  falling  off  when  the  flower  opens,  aud  bearing  > 
fruit,  in  the  territory  of  the  United  States,  is  limited  to  nine.    Of  lliese 
four  species,  viz.,  Vitia  Xa/irusco, oi  Northern  Fox;  Viiis  a^lival' 
summer  grape;  VitU  riparia,  river-bank  grape;  and  Vitia  vulpi- 
Southorn  Fox  or  Muscadine,  are  of  chief  practical  conseriuence  as  ha 
ing  yielded  our  different  cultivated  varieties. 

I  will  now  proceed  to  indicate  the  relative  snsceptibility  to  llifl 
disease  of  the  cultivated  species  and  varieties.  For  the  sake  of  con- 
ciseness, it  will  be  best  to  indicate  this  susceptibility  by  letters  a 
numerals,  as  follows : 

0 — No  perfect  leaf-galls  found ;  or  not  at  all  subject  to  them, 
a — Leaf-galls  very  rarely  found, 
6 — Leaf-galls  not  unfrequcntly  found. 

c — Leaf-galls  abundantly  found,  or  very  much  subject  to  thorn. 

0 —  Entirely  free  from  root-lice. 

1 —  Having  the  root-lice  in  unusually  small  numbers,  but  ooon 

vailing  their  punctures. 
S — ^Root'lico  often  numerous;  vines  sometimes  suffering  from  th 
effects. 

3 — Most  subject  to  the  root-lice  and  dying  from  their  ail- 
whenever  the  conditions  are  favorable  to  their  increase. 


EtiROPSAN  Grafe  {vini/era),  0, 3, — Tlie  very  few  exceptions,  whera 
galls  have  been  found  on  the  leaves  of  this  species,  will  scarcely  inv 
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i  free  from  uaUe.  So  UkewUe  the  few  i 
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instaiioes  of  the  Micccsaful  out-door  growth  of  this  in  MiBBouri,  which 
haw  come  to  my  noiire,  and  which  it  is  iiu necessary  to  detail  here,  do 
tStxX.  the  rule,  aiii]  only  prove  that  soch  viues  can  be  grown  out- 
r»  when  not  destroyed  by  Phylloxera. 

lilVKK-BxKK  GuTE  {n'paria). — Axvex,  a,  2 ;  Coknucopia  (hybrid 
!h  vinij'eru),  0,  2  ;  Clintox,  c,  1,  where  the  leaf-galls  are  vc'ry  abiin- 
il,  ibe  root-lice  are  generally  lefia  so,  and  vice  versa.  Tlio  roots 
lutvo  SQtih  ritality  that  disorgaDizatioD  docs  not  always  seem  to  tot- 
low  Ihe  puncture  of  the  louse,  and  new  rootlets  put  out  from  the 
■vetltogs  with  great  vigor  and  thrift;  Dklattare,  b,  2;  Golden 
CuXTO.v,  a,  I ;  LociBlASA  (some  say  a  seedling  of  vinifcra  ;  others, 
•f^in,  believe  it  aMlivalin),  a,  1 ;  Mauiok,  b,  1 ;  Oibello  (hybrid 
with  viniftrd),  a,  2;  Tatlob,  c,  I,  much  as  with  Clinton, 

SirxuEB  Gbap£  {cEstivalig). — IIerbeuont,  a,  1 ;  Cumxhtgoah,  0, 1 ; 
CryrHiAXA,  a,  1 ;  NoBTos'a  VinoiNiA,  0,  1 ;  Rclandeb,  0,  1 ;  Tei^- 

CBIPB,  0,  1. 

NoKTUKKX  Fox  (Zahrttsca). — Catawba,  0,  3,  suffering!  almost  as 
Wily  as  the  varietiea  of  vintfera;  Challekge  (hybrid  with  vini/'era), 
0, 1 ;  Cbevelisg,  a,  2 ;  Cokcobd,  a,  l ;  Diasa,  0,  2  ;  Dbacut  Amber, 
0,1 ;  GoETuE  (hybrid  with  vini/era),  0, 2  ;  Hartford,  0,  2 ;  Iona,  0,  3 ; 
lussLLA,  or  seedlings  thereof,  0,  2 ;  Israella,  0,  1 ;  Iveb,  0,  2 ;  Mab- 
m,  0, 1 ;  NoRTHERy  Muscadine,  0,  1 ;  Rebecca,  o,  2 ;  Saleu,  0,  2 ; 
WnjiitB  (hybrid  with  vinifert),  0,  1. 

Sotn^KBN  For  (i-u/ptVia),  0,  0. — From  the  investigations  of  Prof. 
PlmehoD,  it  results,  as  was  anticipated  from  the  great  difiVrences  in 
eUnct4T  which  it  presents,  compared  with  the  others,  that  this  species 
itwilirwlf  free  from  the  Phylloxera  in  any  form.  The  root  is  not  only 
my  tongb,  but  has  a  perceptibly  bitter  tasle,  which  doubtlcFis  renders 
iiobnoiioua  to  the  insect.  Prof.  Planchoa  examined  it  thoroughly  in 
Xwtli  Carolina,  where  other  vines  in  the  vicinity  were  suffering  from 
Ibeinaeet. 

Fram  the  above  enumeration  we  may  gather  that,  -with  the  excep- 
lioBof  viJpina,  no  apcciea  of  cultivated  vine  is  entirely  free  from  the 
UUrka  of  either  the  gall-making  or  root-inhabiting  tyjies.  Ifeverth^ 
p  vm(fera  is  least  and  riparia  most  subject  to  the  former ;  teativalig 
'I,  and  vini/era  most  subject  to  the  latter. 

Of  tiniftra,  a  few  varieties,  under  certain  conditions,  seem  to  ei- 
Uha  power  of  resistance  in  this  country;  and  it  is  singular  that  some 
Muitrc  immnnity  has  not  as  yet  been  noticed  among  the  varieties  of 
lUii(ioei<«  in  Europe, 

Of  riparia,  the  Clinton,  Taylor,  Golden  Clinton,  and  Marion,  seem 
'  ■  lo  miat. 

Of  atUvalU,  all  the  species  enumerated  resist  well,  and  I  would 
P<cially  mention  Norton's  Virginia,  Herbemont,  and  Cunningham, 
n|otow  grower*. 
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Of  Labru^cii,  llie  Coiieonl,  Draeut  Amber,  Israella,  Martlia. 
Carolina,  and  Wilder,  resisi  well. 

This  enumeration  ia  founded  principally  on  the  eSfects  of  Phyllosera 
in  tliG  central  portion  of  Missouri,  as  ascertained  by  quite  extensive 
notes  and  observations  made  during  the  past  two  years.  I  bare  also 
examined  many  of  the  varieties  mentioned,  with  Bimilar  results,  in  por- 
tions of  Kansas,  Ulinois,  New  Jersey,  Pennsylvania,  and  Kew  York. 
The  Arnold's  hybrids,  so  far  Gsamined,  all  suffer;  but  some  of  them 
more  than  others. 

PKOPffVLACTIC  MeATTS  OF  COPING  WTTB  THE  DiBEASE. — It  OCCU 

to  me  that,  by  grafting  the  more  susceptible  on  to  the  roots  of 
more  resistant  varieties,  we  might  in  a  great  measure  counteract 
disease,  even  if  all  other  remedies  failed.  In  the  grape-growing  dis- 
tricts of  France,  where  tlie  disease  is  bo  sweeping,  and  where  the 
grape  is  so  exclusively  grown  that  its  failure  aSects  whole  communi- 
ties, the  people  may  be  obliged  and  can  afford  to  go  to  much  labor 
and  expense  in  the  use  of  inseoticides  to  save  their  vines.  Such  insecti- 
cides may  also  be  used  in  this  country  where  it  is  desired  to  save  ^. 
few  choice  vines  regardless  of  expense  and  time.  But  I  greatly  fe^^^ 
that  no  direct  remedy  for  such  an  underground  enemy  will  ever 
discovered,  that  will  not  entail  too  much  labor  and  expense  to  be  nsed, 
to  any  great  extent,  by  onr  own  grape-growers.  These  will  either 
prefer  to  confine  their  attention  to  varieties  which  resist  the  enemy,  or 
abandon  the  business  entirely.  Tet,  if  it  shall  once  be  demonstrated 
that  varieties  which  now  fail  may  be  grown  when  grafted  on  to  those 
which  resist,  I  see  no  reason  why  it  should  not  become  as  much  a  cas- 
tom  and  a  maxim  among  grape-growers  to  use  some  other  vine  *» 
stock  for  pnch  \  arieties  as  the  Catawba,  for  instance,  as  it  already  i 
among  pear-growers  to  use  the  quince,  or  among  cherry-growers  to 
Mahaleb,  Hazard,  or  Morello,  as  stocks. 

In  the  course  of  a  year  or  two  wo  shall  be  able  to  fiiirly  judsce 
the  efficacy  of  the  plan  ;  for,  aside  from  the  trials  that  I  am  making 
this  country,  others  are  being  made  on  an  extensive  scale  in  Fnun 
Quite  a  number  of  plants  for  the  purpose  of  experiment  were  scnlovi 
there  from  this  country  in  the  spring  of  1972  ;  and  the  demand  has  i 
become  so  great  that  a  single  firm,  Isidor  Bush  &  Co.,  of  St.  Louis, 
this  winter  received  orders  for  nbont  four  hundred  thousand  cuttings 
be  consigned  to  one  place,  Montpellier,  and  consisting  of  such  varielii 
as  have  been  recommended  by  myself  and  Prof.  Planchon,  as  best 
sisting  the  disease.    There  is  every  reason  to  hope  for  the  best 
from  these  importations,  as  those  vines,  such  as  Horbemont,  Cu 
bam,  Concord,  Clinton,  etc.,  which  best  resist  here,  and  which  w 
planted  thure  in  1871  and  1B72  in  Phylloxera-infested  districts,  ha 
thus  far,  done  surprisingly  well,  as  MM.  J.  Lcenhardt,  Pomier,  V. 
liat,  and  others,  testify.    Experience,  so  far  as  bad  in  America,  ali 
promises  the  best  results. 
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W«  have  aeeu  that  the  Southern  Fox  {vulpina)  itt  the  only  species 
t  ia  totally  exempt  from  both  lenf  and  root  lioc.  Thig  spei-ies  is  of 
T»luc  whulevtr  in  the  latitude  of  St,  Louis,  and  does  not  flourish 
iImvl-  latitude  35°.  It  cannot,  therefore,  be  made  of  any  avail  here, 
u>l  it  is  doubtful  whether,  iu  the  blighted  French  vineyards,  they  will 
be  *bl49  to  profit  much  by  its  immunity.  I  fear  that  it  will  hardly 
flouriah  even  in  ihe  extreme  southern  portion  of  that  counlry;  while 
the  great  difference  between  its  wood  and  that  of  the  other  cultivated 
Bpeciee  must  render  it  difficult  to  successfully  grafl  these  upon  it, 

Othks  PsKVEimvE  AlKAatrBKS. — In  planting  a  new  vineyard  the 
greatest  care  should  be  taken  not  l.o  introduce  the  Phylloxera  on  the 
jroung  plants  ;  and  a  bath  of  weak  lye  or  strong  soap-suds  before 
planting  will,  perhaps,  prove  the  best  safeguard. 

Remembering  that  the  lice  are  spreading  over  the  ground  from 
Jaljr  till  fall,  and  principally  in  the  months  of  August  and  September, 
a  thorough  sprinkling  of  the  surface  at  this  season  with  lime,  asbeg, 
■olphur,  salt,  or  other  substanoe  destructive  to  Insect-Hfe,  will  no 
doulii  have  a  beneficial  effect  in  reducing  their  numbers  and  prevent- 
ing th«ir  spread. 

The  insect  has  been  found  to  thrive  less,  and  to  be,  therefore,  less 
uiji)rioti&,  in  a  sandy  soil ;  while  a  mixture  of  soot  with  the  soil  has 
Ud  a  beneficial  cfieot  in  destroying  the  pest,  I  have  therefore  recom- 
Bttdvd,  for  the  more  suscepiible  varieties,  that  they  be  planted  in 
iMolwa,  first  prepared  with  a  mixture  of  sand  and  soot :  an  addition 
ft  Kmc  and  aebes  will  also  prove  heneliciaL  There  is  every  reason  to 
t<lici«  that  vines  are  rendered  lexs  susceptible  to  the  disease  by  a 
ntUaa  of  pruning  and  training  that  will  produce  long  canea  and  give 
Ibo  M  nearly  as  possible  their  natural  growth.  Numerous  instances 
record,  and  have  come  under  my  nollee,  of  thrifty  vines  grown 
flpun  trees,  or  opon  houses,  with  scarcely  any  pruning,  and  generally 
tro,  ootnpaot  soil ;  while  in  the  same  neighborhood  the  same  Idnds 
HoM,  in  open  culture,  have  been  sickly  or  have  failed. 
N'aTTRAi.  Emeuieb. — There  are  a  immber  of  different  predaceous 
MM*  which  serve  to  keep  the  leaf-lice  in  check  ;  but,  as  the  injury  is 
MMly  done  underground,  it  will  sufiSce  to  enumerate  the  principal  of 
m  ihia  connection.  The  most  etiioient  is  a  black  species  of 
•  log,  or  ibrips,  with  whitt  wings  ( TArfpa phylloxerte oi  my  MS.). 
fS,  which  is  thrice  as  large  as  that  of  the  louse,  ellipsoidal  and 
a  faceted  surface,  is  deposited  within  the  gall  among  the  more 
hfftinalf  inhabitants ;  and  the  young  Thrips,  which  differ  from  ihelr 
tM  not  only  in  lacking  wings,  but  in  being  of  a  blood-rcd  color, 
only  ihe  extremities  and  the  members  black,  play  havoc  with  the 
Thej  are  active,  eupple  creatures,  and  turn  up  menscingly  the 
part  of  the  body  whi-n  distnrboil.  They  are  found  in  several 
kinds  of  Plij'lioKera-gallfl,  and  do  more  than  any  other  spe- 
afea  to  lt«e(t  ibe  lea f-inbabi ting  grape  Phylloxera  within  bounds. 
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The  ntxt  most  ffficient  aid  iu  the  deMruclion  of  \\w  leaf-lii 
found  amiiug  the  Inee-wiDtj  flie8,  one  speries  ol"  whitli,  more  espee) 
vit,  the  Weeping  Lace-wing  {Chrysopa  }ilorabttuda  Fitch), 
very  frequently  witLiu  the  galls,  devouring  their  contents. 


Pie.  I, 


TDStn. 


flies  are  known  as  well  by  their  brilUnntly  golden  eyes  as  by  tb 
euliarly  offensive  odor,  ae  of  human  ordure,  which  some  of  them  i 
The  egga  are  adroitly  ileposited  (Fig.  2,  a)  by  the  parent  at  the 
of  long  silk-like  stalks,  in  order  to  prevent  tirat-born  larvee  from 


FlQ.  % 


•  ll  f  1 

Ljiint-<r(Kc  Flt.— a,  eggs :  b.  Urn :  e,  cocoon ;  d.  fly.  tbo  wing*  la  ihe  Isft  oraUn 

cising  their  cannibalistic  propensitieB  on  their  yet  nnbom  br 
The  larva  (Fig.  2,  h)  is  very  riipaoions,  and,  when  ready  to  trntiB 
winds  itself  up  into  a  wonderfully  gninll  cocoon  (cuiiBidcring  tfc 
of  the  insect  which  makes  it  and  which  issues  from  it),  which 


Fib.  S. 


Fid.  4. 


CoHTEHain  LtcmiRD ;  *  lam,  popa.  ind  beetle. 


from  the  extremity  of  the  body,  and  from  which  it  isenes,  when  i 
to  acquire  wings,  through  a  neatly-cnt,  circular  aperture.  Kelt  I 
ler,  as  Phylloxera  enemies,  may  be  mentioned  the  Ladybirds  (| 
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n(Af),  es|ii-citillv  certain  small  dark-browo  ^peuies  belonging  to  the 
—UN*  Sei/iiiriitu,  anil  wlioee  young,  thickly  covered  with  white  and 
iily-slioni  luits  iif  a  cottony  seiretinu,  lire  irequontly  found  at  their 
good  wurlc  within  the  galk.  Following  these  may  be  mentioned,  iiB 
wniliuries,  certain  Syrphus-fly  larvie,  wbich,  being  blind,  go  groping 
1  Ml  among  the  eggs  and  young  Hce,  wliicli  tlii'y  seizu  and  Buck  to 

Flu  0. 


Stbfsui  Fli.  Inbidious  Flower-Bdb, 


intii.    Also  certain  orange  lar^ee  of  a  smaller  two-winged  fly 
«Jm'*|;  a  few  genuine  bngB  {SeCvropteru),  and  notably  tlie  InsidiouB 
Flower-bag  (,-(/jMocon>  i'jki'(/i'o««».  Say,  Fig.  6),  and  certain  smaller 
llpcnopterous  parasites. 

Hk-  eaemieii  known  to  attack  the  Phylloxera  underground  are, 
Miiirjily  eiiongh,  fewer  In  number.  In  one  instance  I  have  found  a 
%niiiiis  larva  ;it  tbe  work  six  inches  below  the  surface,  and  there  is 
>  ^iqiliuB  fly  {Pipim  mdiruiii,  W.  and  K.,  Fig.  7)  whose  larva  lies 
iiwk'rirroDnd  and  feeds  both  on  the  apple-tree- root  louse,  and  on  this 


Flu.  T 


RaoT-LaUTi  Stifhui  Flt.— a.  Tim  ;  t,  pnpi ;  r.  tj. 


not  loitM'.    Wonderful  indeed  is  the  instinct  which  teaches  the 
Urr*  lo  [lenetrate  the  soil  in  search  of  its  prey;  for  the  egg 
■mraurily  be  luid  at  the  surface.    But,  though  the  underground 
•nriw  of  it«  own  rlasB  are  few,  I  have  discovered  a  mite  which  preys 
Ipm  Ibia  root-inhabllitig  type,  and  which  renders  efficient  aid  in  keep- 
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ing  il  ia  cbi-ck  in  lliis  rouiitry.  n\\iv  (Ti/roijlypluia  i}fiyUoxmt 

PlanclioD  and  Kiley,  Fig,  S)  belongs  lo  thi.'  saiiii-  gcuus  as  ilie  ohe 
and  meal  mites  {T.  zivo,  Linn.),  and  the  tipecies  (7!  rittomophaf^ 
Laboulb^ue)  which  infests  preserved  insects,  and  is  uuch  a  pest  iu  CAlj 
net-t. 

Fio,  B. 


Pbtlloxkiu  Mitc.— a,  darul :  b,  viiilnU  view  of  tenulc  ;  e.  taaaHt-ftn^  migalBed  ;  d.  f,  f  J 
fbniu  of  Urul  AppfludHgHfl  :  tf,  virntnl  lubercLeB  of  nule- 


I 


Direct  Remedies. — The  leaf-lioe,  which  do  not  play  snch  an 
portaiit  part  in  the  diseuse  ns  was  at  first  siipiioat-d,  may  be  conlrolle 
with  sufficient  eaae  by  a  little  care  in  destroying  the  first  galls  which _. 
appear,  and  in  pruning  and  destroying  the  terminal  growth  of  iufest^fl 
vines  later  in  the  season.    The  root-lice  are  not  bo  easily  reached. 
the  effort  will  he  accoriling  to  tlie  exigency,  we  may  very  naturally 
look  to  Fnuice  for  a  direct  remedy,  if  ever  one  he  discovered.  Bui, 
of  all  the  innumerable  plans,  patented  or  non-patented,  that  have  beeo^ 
proposed,  of  all  the  many  siihBtanccH  that  have  been  experimcntf^H 
with,  nnder  the  stimulus  of  a  large  national  reward,  nu  remedy  lil^H 
yet  been  discovered  which  gives  entire  Hatii^faclioii,  or  is  applicable  I^H 
all  conilitions  of  soil.    Nor  is  it  likely  that  such  a  remedy  ever  will  bl^H 
discovered.    A  large  majority  of  the  remedies  proposed,  •mch  as  l1>^H 
planting  of  M<ulia  aatim  among  the  viaefl,  or  inoculating  ihcm  vid^H 
the  essence  of  Eiicah/ptug  ylolmhis,  are,  ujmii  their  face,  abMirdl^H 
These  we  will  pas^  by,  and  briefly  mention  only  those  which  Ii>t^^| 
been  more  or  less  productive  of  good. 

Submersion,  where  practicable,  and  where  it  is  total  and  suftiHcnll^H 
prolonged,  is  a  perfect  remedy.  Thi^t  is  what  even  the  clottel-stiiilcil^H 
might  expect,  as  he  finds  that  excessive  moisture  is  very  disiisl roit*  '^^l 
the  lice.  M.  Louis  Foucon,  of  Graveson  {Bouches-dn-Rh;jne),  Fritno^H 
has  abundantly  proved  its  efficacy,  and  has,  by  means  of  it,  tcUlq^H 
annihilated  the  insect  from  his  vineyard,  wlueh  was  suffering  from 
four  years  ago.  From  his  experience  we  may  dr.iw  the  following  eo^^^ 
elusions:  1.  The  beat  seaHon  to  submerge  is  in  autumn  (Scpicmb^H 
and  October),  when  the  lice  are  yet  active,  and  the  vincM  have  ce>M^^| 
growing.  Submergence  for  twenty-five  to  thirty  days,  at  this  seflM^^| 
will  generally  rout  the  lioe.    2.  A  submergence  of  forty  to  fifty  ^*)^| 
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in  irinter  is  required,  and  even  where  the  water  is  allowed  to  ramain 
during  the  whole  of  this  Beaaon  the  vineyard  does  not  sufl'er.  3,  A 
Ttneyard  should  never  he  iniiudated  for  a  longer  period  than  two  days 
ID  summer,  or  during  growth  ;  and  though  tbesi-  brief  inundations  at 
that  seasou  afteot  only  the.  few  lice  neur  the  surface,  and  are  by  no 
means  eeaential,  they  are  nevertheless  important  auxili:irieE  to  the 
more  thorough  fall  or  winter  submersion,  as  they  dealroy  the  few  lice 
which  are  always  invading  a  vineyard  iu  infested  districtE.  These 
sommer  inundations  will  be  necessary  only  after  the  winged  insects 
begin  to  appear;  and  three  or  four,  each  lasting  less  than  two  days, 
made  between  the  middle  of  July  and  the  fall  of  the  leaf,  will  effect 
the  end  desired.  4.  An  embankment  should  be  made  around  the  vine- 
yard, in  order  that  the  water  may  evaporate  and  permeate  the  earth, 
but  not  run  off  and  carry  away  any  nutritive  properties  of  the  soil. 

The  varied  success  which  has  attended  the  different  attempts  to 
ruut  the  enemy  by  inundation,  is  owing  to  the  lack  of  thoroughness  in 
nuny  of  them.  The  ground  mast  be  thoroughly  soaked  for  a  suffi- 
cii'nl  length  of  time.  Temporary  irrigation  does  not  accomplish  the 
ciid.  for  the  reason  that  it  does  not  reach  all  the  lice,  and  does  not 
bfcak  op  the  numerous  air-bubbles  which  form  in  the  soil,  and  prevent 
Ibi  ilrowniog  of  many  of  the  insects. 

On  our  best  hilly  vine-land  thorongh  submersion  is  impracticable, 
fcn  on  our  bottom-lands  some  of  the  grapes,  which  fail  now,  may  be 
ud«  to  sacceed  by  lis  means. 

Of  140  different  applications  made  by  an  intelligent  and  competent 
MnmiAiiioD  in  (he  department  of  Herault,  France,  most  of  the  pure 
becticides  proved  valueless.  Many  of  them,  such  its  carbolic  acid, 
Ant  cade,  arsenions  acid,  sulphide  of  calcium,  sulphide  of  mercnry, 
•>Miiiw«  of  potash,  etc.,  etc.,  will  effectually  kill  the  insect  when 
bmogbl  in  direct  contact  with  it ;  but,  in  field-practice,  they  can 
liltitriiot  b«  brought  in  this  direct  contact,  or  else  cannot  be  used 
(roongh  to  kill  all  the  lice  without  injuriously  affecting  the 

Ctrbolio  acid  added  to  water,  at  the  rate  of  about  one  per  cent., 
■#d  by  pouring  into  deep  holes,  made  by  a  crow-bar  or  auger,  has 
Mtisfsctory  results  ;  and  a  thorough  application  of  soot  has  also 
urongly  iidvocttted  by  those  who  have  tried  it.    In  the  experi- 
tati  that  I  ItAve  been  able  to  make,  in  a  small  way,  a  thorough  mix- 
^  ■itii  the  soil  of  u  cheap  carbolic  powder,  prepared  by  O.  Mallinck- 
A  Co.,  of  St.  Louis,  has  given  good  results. 
Tt>»  l;kU-*t  ins*cticide  that  has  atlr.icted  attention  and  given  great 
((I  Frsnoo  is  the  bisulphide  of  carbon.    It  seems  to  have  been 
Md  M  rarly  KS  1809  by  Baron  Thenard,  bat  was  brought  prominently 
hfa*  tb«  ^blio  lust  autumn  by  Me^isrs.  Monestier,  Lauiani),  and 
B'tklOBBU,  who  first  proposed  to  introduce  it  at  a  great  depth  in  the 
■il^  M  M  to  atiliu'  its  vapor.   A  vapor  will  naturally  bare  the  advaa- 
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tage  over  a  liquid,  as  it  will  more  efl'cctually  permeate  tlie  §<>il  9 
reach  the  lice.  The  followint;  is  the  method  of  procedure  in  ibi'iro 
words : 

"Make  three  holes  aronnd  the  vine,  the  dupth  to  vury  accordiog  to  UBtnre 
of  Hoil,  but  generiLllj  about  2^  I'eet  |60  cen  timet  res).  Hithertu  we  bate  uiado 
these  holes  with  a  poiolt^d  iruu  bar,  diiven  by  a  maul.  Whbn  the  hole  is  niiuU 
the  bar  is  withdrawn,  aod  a  tulie,  fumisbed  with  a  I'uddvI  st  one  end.  is  inserUfl 
ID  its  |>laoe.  dhoot  two  ounces  of  sulphnret  of  carhuD  are  then  poured  into  tU 
tube,  which  is  imiriediutely  corked.  .  .  .  The  vapor  of  Cbia  sulphurei  of  cnj-ba? 
permeates  the  soil,  and  imjirugnutes  all  the  roots  of  the  vine.  The  gus  on^-n- 
dered  is  not,  like  the  liquid  itself,  fatal  to  the  vine,  bat  Iniigorates  it.  lie  effcct« 
are,  however,  sure  death  to  the  insect,  aitd.  if  a  vino  iu  exnniincd  oipht  dars 
after  the  treatment,  the  lice  are  found  dtad  and  oiirbonizt^d.  At  tbe  end  of  fif- 
teen days  nothing  btit  the  effects  of  the  Hue  is  seen.  Loo^  and  corroboralive 
experience  has  demonstrated  that  about  four  ounces  (100  grammes)  of  (be  liqmd 
is  sufficient  fur  an  ordinary  vine  \  but  sprinkling  on  tlie  surface  must  be  ear*: 
fiilly  avoided,  as  it  is  tiien  very  injurious  to  the  vine;  whereas  as  much  as 
pound  may  be  rande  to  penetrate  tbe  soil  without  iiyury  to  the  roots." 

Soon  after  the  announceineiit  of  this  method,  I  employed  il  as 
lest  on  three  vines,  which  I  knew  to  be  infeflted  with  Phylloxera,  ns' 
three  ounces  to  the  first,  eix  ounces  to  the  second,  and  nine  ottneea  to 
the  third,  the  soil  being  a  light  clayey  loam.  At  the  end  of  twclva 
days  I  found  plenty  of  living  lice  on  the  first  and  second  vinei',  anfl 
BUCb  were  found  long  afterward,  though  in  small  numbers,  up  to  th« 
time  of  the  freezing  of  the  ground.  On  the  third  vine  all  the  lice 
were  evidently  charred,  but  the  vine  was  also  plainly  injured,  as  t 
leaves  wilted  as  though  they  hud  been  scorched,  though,  whether 
the  vapor  issuing  from  the  ground,  or  from  the  injury  to  the  root, 
wa?  impossible  to  determine — I  think,  however,  from  the  former, 
the  larger  roots  were  yet  alive  late  in  the  season,  and  the  vine  see 
al  this  writing,  to  be  living. 

After  very  careful  and  laborious  experiments  made  in  France 
different  points,  and  on  different  kinds  of  soil,  by  a  commission  special! 
charged  with  studying  the  action  of  this  chemical,  under  ibe  nieth 
proposed  by  Messrs.  Monestier,  Lautand,  and  D'Ortoman,  it  fails 
fulfill  the  sanguine  expectations  of  these  gentlemen.    The  liqnitl  ' 
costly,  its  application  is  laborious,  and  there  is  great  difficnlty 
reaching  and  killing  all  the  lice  without  injuring  the  vine.    Great  fi 
lion  must  also  be  had  in  its  use,  as  it  is  extremely  volatile  and  evpl 
sivc,  the  vapor  igniting  at  a  great  distance  from  tbe  vessel  coo 
ing  it. 

While,  therefore,  not  very  satisfactory  results  have  followed  th 
use  of  pure  inaeclicides,  the  application  of  fertilizers,  intended  lo 
vigorale  tbe  vine,  and  at  the  same  time  injure  the  lice,  has  been  m 
productive  of  good.    Especially  has  this  been  the  case  with  fertilize 
rich  in  potassic  salts  and  nitrogenous  compounds,  such  as  urine. 

Sulpbaret  of  potassium,  dissolved  in  liquid  manure;  alkalino- 
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wttU  copperas  and  rape-seed  ;  potassic  salts,  with  guaiio ;  soot 
anrf  cinderv,  are,  among  other  appliuatioog,  moet  favorably  mGotioned. 

Ravce  or  THE  Inseut  ix  Amekica. — As  already  inliiouted,  the 
insect  is  indigenous  to  the  North  American  Contiueut.  I  have  beeu 
able  to  trace  its  existence,  with  absolute  certainty,  as  far  back  as 
ISM  ;  for,  iu  the  herbarium  of  Dr.  Eiigelmann,  there  are  specimenB 
of  Vllit  monticola  (Buck)  that  were  gathered  that  year  in  Texas  by  the 
botanist  Berlandier,  and  which  have  Phylloxera  galls  upon  the  leaves; 
vhil«  Bpectmeoe  of  riparia  in  the  same  collection,  and  gathered  iu 
Missouri  in  1845,  also  have  the  leaves  diatigured  by  the  same  gull. 

We  fin<l,  in  consequence,  that  the  insect  is  very  generally  distrilH 
ut«d  over  the  States.    I  have  myself  I'ound  it  iu  Kansas,  Iowa,  lUi- 
noia,  SUsaouri,  Michigan,  Ontario,  New  York,  New  Jersey,  Pennsyl- 
Tunis,  Bud  Marylaud,  and  have  abundant  evidence  of  its  occurrence 
in  Contiectieat,  District  of  Cohimbia,  North  Carolina,  Texas,  and  as 
hr  wilth  as  Florida.    It  doubtless  occurs  in  all  the  intermediate 
St4t«8.    There  is  every  reason  to  believe,  however,  that,  like  so  many 
other  aiiimsls  which  occur  on  the  eastern  slope  of  the  Rooky  Moun- 
lutw,  bat  are  unknown  ou  the  western  slope,  this  Phylloxera  is  not 
indigenous  to  the  Pacific  half  of  the  continent.    I  hare,  so  far,  been 
nntbli-  to  trace  its  existence  with  any  certainty  in  California;  and  to 
IU  non-eiisteuoe  there  the  California  grape-growers  doubtless  owe, 
in  jtreat  part,  their  success  in  the  cultivation  of  the  European  vine. 
Vm  I  have  eiroug  evidence  that  around  Sonoma  the  insect  already 
rcum,  ant]  has  done  much  damage  ;  and  it  may  have  been  iutro- 
docwl  dither  from  the  Eastern  Stales  or  from  Europe  into  other  parts 
«(  ibai  eonntry.    It,  therefore,  behooves  our  friends  of  the  Golden 
8ui«  lo  carefully  look  into  this  matter,  and  to  endeavor,  by  taking 
lb  proper  precautionary  steps,  to  prevent  a  repetition  of  the  disas- 
<n*  which  have  followed  the  introduction  and  spread  of  Phylloxera 
■  Konipv. 

IxjUKT  cArsED  BT  PuYLLOXKBA,  IS  AuBBioA. — In  this  Country, 
»Wrc,  compared  with  Europe,  land  is  so  rich  and  abuudaLit,  we  are 
ipito  thiok  lightly  of  injnry  to  our  crops,  except  when  such  injury 
Wmii**  very  great  and  wide-spread.  It  is  a  fact,  long  ago  remarked 
h  Dr.  Fitch,  Slate  Entomologist  of  New  York,  that  while  in  Europe 
~  vbole  [M'ople  become  alarmed  if  a  fifth  of  a  given  crop  is  destroyed 
~  iiucctt,  the  furmer  here  ofteu  thinks  himself  fortunate  if  he  caa 
t  hslf  the  average  yield  from  insect  depredations.  Vines  have 
'  ywar  afmr  year  iu  our  vineyards,  and  very  tittle  notice  has  been 
«  of  the  fact ;  while  certain  varieties  have  continually  failed  until 
har»  como  to  be  discarded  as  unproHtable  and  useless.  Yet  the 
4iyi*  fMt  oointag;  when  the  growing  of  superior  varieties,  whidh  have 
ftrika  isoat  part  lailivl,  will  alone  be  remunerative ;  and  I  believe  that 
MUog  will  ao  t«nd  lo  enable  us  to  suooessfully  grow  them  as  a 
Ibvnagk  knowledge  of  Phylloxera,  which  is,  ia  reality,  the  principal 
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cause  of  their  failure.  Take  as  an  ioetance  the  cui^e  of  the  CatawliL 
It  ia  in  growing  demand  in  tbe  MiBsifsippi  Valley,  as,  so  far,  the  beet 
white-wiue  grape,  and  the  only  one  extensively  URcd  in  the  mann- 
facture  of  sparkling  wines.  Yet  it  it),  in  this  part  of  the  country,  one 
of  tbe  most  Busceptihle  to  the  Phylloxera  disease,  and  its  soccessful 
growth  becomes  more  and  more  uDcerlaln.  If  by  a  thorough  under- 
standing of  the  disease,  and  by  tbe  system  of  grafting  which  I  have 
suggested,  this  vine  can  be  Buccessfiilly  grown  in  tbe  Mississippi 
Valley,  it  is  safe  to  say  that  liie  value  of  our  vineyards  will  he 
doubled  ;  as  the  Concord,  which  is  now  the  muin  reliance,  and  which 
makes  but  an  inferior  wine,  has  already  so  glutted  our  markets  as 
scarcely  to  pay  the  grower. 

Wh7  the  Insect  is  more  injurious  ik  Europe  than  in  Amkbica. 
— Without  going  into  particulars,  several  good  reasoiiB  may  he  given 
to  explain  the  fact  that  Phylloxera  is  more  devastatiug  in  the  vine- 
yards of  France  than  in  our  own.  There  exists  a  certain  harmony 
between  the  indigenous  fauna  and  flora  of  a  country,  and  our  native 
vines  are  such  as  from  their  inherent  peculiarities  have  best  withstood 
the  attacks  of  the  insect.  The  European  vine,  on  the  conuary, 
succumbs  more  readily,  not  only  because  of  its  more  tender  and 
delicate  nature,  but  because  it  has  not  been  accuBiomed  to  the  disease 
— there  being,  doubtless,  a  parallel  between  this  case  and  the  well- 
known  fact  that  diseases  and  parasites  which  arc  comparatively 
harmless  among  peoples  long  accustomed  to  them,  become  virulenl 
and  oflen  fatal  when  first  introduced  among  hitherto  uncoQ laminated 
peoples. 

Theu  the  particular  natural  enemies  of  the  insect  which  belong  I 
its  own  class,  and  which  in  this  country  help  to  keep  it  withiii 
hounds,  uri'  lacking  in  Europe;  and  it  will  require  some  time  be 
the  closely  allied  European  predaceous  species  will  prey  upon 
check  it  there  to  tbe  same  extent. 

The  Phylloxera  will,  also,  other  things  being  equal,  have  an  advs 
tage  in  those  countries  where  the  mildness  and  shortuess  of  the  uiat 
allow  an  increase  in  tbe  annual  number  of  its  generations.  Fins 
the  diflerences  in  soil  and  in  modes  of  culture  have  no  insignific 
bearing  on  tbe  question  in  hand.    Though  Phylloxera,  in  both  tjp 
is  found  on  our  wild  vines,  it  is  very  doubtful  if  such  wild  vines,  in 
state  of  nature,  are  ever  killed  by  it.    With  their  far-reaching  ir 
embracing  shrub  and  tree,  their  climbing  habit  unchecked  by 
pniner's  knife;  these  vines  have  a  corresponding  length  and 
root,  which  render  them  less  susceptible  to  injury  from  an  uud 
ground  enemy.    Our  own  method  of  growing  on  trellis  appruac 
more  nearly  these  natural  conditions  than  that  employed  in 
ravaged  French  distriota,  where  the  vines  are  grown  in  greater  pr 
imity  and  allowed  to  trail  on  the  ground,  or  are  supported  by  a  sing 
stake. 
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Thk  jVme&ica.n  Oak  Phylloxera  {PhyUoxctii  Riltyi).~i:\iere  are 
(eriTiil  iJi'scribt'l  and  Htidest-ribed  specicB  of  Pliyllouera  in  tliis  toun- 
iry.  most  of  tlicmi  iiibabitujg  leaf-galls  made  ou  our  difi'erent  hickories. 
The  species  herewilb  tigiii-ed  is  the  only  exteruul  feeder  known  in 
AiDL-riea,  nnd  it  \s  briefly  ulhided  lo  in  this  conneetion  to  show  that, 
u  with  the  grape  Phylloxeni,  it  doua  not  need  a  "winter  egg"  to 
rtuihle  it  to  hibernate,  but  passes  the  winter  in  the  larva  state  (as  at 
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4.  pBtwm  of  Ibf^vrei!  luf.  higtiljr-ruAi^iElfloil  l^a  and  anlpuna  cf  sami-. 


Tij.  ft),  firmly  att.-icbi'd  to  the  tender  bark  of  the  younger  twigs,  and 
ihut  liraving  all  ihi;  vicisBttudes  and  inclemencies  of  that  season.  In 
'hf  tiimnii-r  it  is  found  on  the  uuderside  of  the  leaves  of  our  white 
uij  fHiHt  •Kikf,  fixeii  in  the  centre  of  a  yellowish  spot  cnused  by  its 
pannnrr,  and  showing  most  on  the  upper  surface,  so  that  on  a  badly- 
ofi^^ti'd  in-e  the  leaves  all  look  speckled,  and  seared,  and  withered, 
li  ^n-M-nla  »lt  the  differonl  forms  and  the  ^auif  biological  ubaracter- 
ihat  I  Imve  ilescribed  and  detailed  of  the  grape  Phylloxera. 

CONOLUalOK. 

Vtt  have,  in  tho  history  of  the  grape  Phylloxera,  the  singular 
cUclf  of  an  indigenous  .\nierican  insect  being  studied,  and  its 
•<»li(i^  understooil  in  11  foreign  lanil,  before  its  presence  in  its  most 
'viniu  fomi  was  even  suspected  in  its  native  home.    The  Franco- 
■Mun  War,  with  nil  Ita  fearful  consequences  to  France,  has  passed 
'  '  ■  five  milliiird  fr.incs  (one  thousand  milliou  dollars)  have 

'■     j  .i     BB  iii'lemnilv  to  her  victors,  in  so  short  a  time  that  the 
l<«fd  »orM  lookM  on  in  wonder  and  astonishment.    Yet  this  little 
lloxera,  •phi  out,  donhtless,  in  small  numbers,  by  some  American 
^rrmao.  d  few  years  since,  continues  its  devastating  work,  nnd 
itut  unfortnnHtc  country  millions  of  francs  annually,    The  hist 
GtratMn  \iMA  hcvn  removed  from  French  soil — at  terrible  coi-t,  il  ie  true 
— twt  ibc  Phylloieru  army  remains ;  and,  if  another  five  milliard  francs 
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could  extirpute  tliu  last  individuul  of  tliis  liliputiau  iueeci-hoBt  from 
hur  soil,  X«  bvHe  France  would  be  cheaply  rid  of  the  enemy,  llud  tbe 
world,  twenty  years  ago,  poBseBsed  the  knowWge  we  at  present  Uave 
of  this  iiiseol  and  of  its  dangerous  power,  a  few  francs  might  have 
originally  stayed  its  invasion  of  thai  great  viue-growing  and  «in&- 
making  country.  Needs  there  any  more  forcible  illuHtralion 
importance  of  economic  entomology  I 


fiCIENTIFIC  AND  IXDUSTRIAL  EDUCATION  Df 
UNITED  STATES.' 

Bi  ANDREW  D.  WHITE,  LL.  D., 

PRlBIDESfT    or    COhfTELL  DfllTBkilTT. 

A LITTLE  mure  ihan  two  hundred  years  ago,  in  England  of  llie 
liouiiilheads  and  Cavaliers,  a  voice  was  raised  to  pro]jo8c  thjil 
young  men  receive  iiislriicliou  bearing  on  the  various  national  indus- 
tries. He  who  proposed  this  was  a  man  of  great  genius — one  <if  llie 
true  priests  and  prophets  of  his  time.  He  foresaw  and  foretold  many 
great  modern  inventions,  and  among  them  the  steam-engine.  9l 
brain  helped  to  think  out  its  principles,  his  hands  helped  to  shape  nflj 
groundwork.  With  pen  and  tongue  he  sought  to  promote  the  "  new 
education;"  but  he  had  fallen  on  evil  times.  With  Strafford  iiud 
Laud  on  one  side,  and  Hampden  and  Cromwell  on  the  otliir,  there 
was  but  poor  hearing  for  the  industrial  ideas  of  the  Harquis  of  Wo^ 
ceater.  Persecuted,  maligned,  and  a  bankrupt,  be  died,  and,  u>  all 
appearance,  his  idea  died  with  him.  For  two  centuries  afterward  Ox- 
ford and  Cambridge  solenmly  ground  out  the  old  scholastic  product 
ill  the  old  scholastic  way. 

About  fifty  years  ago,  a  body  of  the  best  scholars  and  thinkers  in 
Eiij^'laiid  made  another  attempt.  Their  endeavor  was,  to  found  an  in- 
stilution  giving  an  education  fitted  to  the  needs  of  their  land  and  liiab. 
They  established  the  University  of  London.  Never  had  a  plan  m 
brilliant  advocates.  Brougham,  Sydney  Smith,  and  Macaulay,  e 
and  wrote  for  it ;  but  their  success  was  small.  The  instiiution 
unscclarian,  therefore  the  Church  declared  against  it  as  "godlesi 
il  gave  instruction  in  modem  learning  as  wdU  as  in  ancient  leanr 
therefore  the  gre.it  body  of  solemn  scholars  declared  it  unsoun 
some  of  its  ideas  and  methods  were  new,  therefore  a  multitude 
leaders  of  society  declared  it  unsafe.  The  iustitiitiou  was  kept  do 
and  from  that  day  to  this  has  never  taken  tbe  high  place  to  which 
plan  and  work  entitled  it. 

'  An  Address  delivered  before  the  TSew  Turk  Sute  Agrioulnml  Socletj,  rcriwd 
lh«  *utbor  for  tbe  PorDi.u  Soiuci  Montblt. 
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About  thirt;  years  since,  the  strongest  man  who  has  ever  stood  in 
tD.Aniencau  college  presidency  DiHile  mi  eHbrt  in  the  aame  direction. 
Krsiicis  Wuyiaod  knew-  what  there  wbb  of  good  in  ttie  old  scholarnlijp 
inrl  WM  loyal  lo  it,  hut  he  Baw  that  new  liiues  make  new  dcmande, 
■ml  lii'  planned  out  un<l  endeavored  to  work  out  a  system  of  education 
vhicli  should  meet  these  demands.  All  to  uo  purpose.  It  was  the 
olJ,  old  story — another  great  man,  with  his  great  itlea,  as  Carlyle 
phrases  it,  "trampled  under  the  boofe  of  jackasses,"  or,  as  Wayhind 
Kmself  phrased  it  more  mildly,  "  nibbled  to  death  by  ducks." 

Various  minor  attempts  were  made — some  of  thetn,  like  Eaton's 
nsHs  effort  at  Troy,  very  fniitfu] ;  but  no  general  plan,  no  large  in- 
ftiiQtioii  was  created  worthy  of  the  great  interest  involved. 

AboQt  five  years  later,  Mr.  Lawrence,  of  Massachusetts,  a  tbonght- 
(bI  mat] ofact tire r,  made  another  attempt.  He  saw  the  necessity  of 
«dtKation  bearing  on  the  great  industrits  of  ihe  country,  and  made  to 
Uirvuil  College  what  in  those  days  was  called  a  princely  gift.  Thus 
««  founded  the  "  Lawrence  Scientific  School,"  at  Cambridge,  and  thus 
did  iadiutrial  stodies  get  their  tiri^t  foothold  in  a  great  university. 

About  Ave  years  later  slill,  Mr.  Sheffield,  of  Connecticut,  also  a 
thoughtful  business'man,  recognized  tliis  great  necessity.  By  a  gen< 
rruu*  donation  he  founded  the  ''Sliefiield  ScientiHc  School"  at  Yale 
Cidlegr,  and  thus  these  studies  got  foothold  at  a  second  great  uni- 
Ttnitj. 

So  much,  then,  was  gained.    Some  few  of  the  studies  bearing  on 
lb*  gnat  modern  industries  had  been  taken  under  the  care  of  gn'at 
ntfcnity  corponttioMS  ;  bitt  there  was  one  drawback.    In  neither  of 
tWe  universities  were  the  new  studies  received  into  full  fellowship 
'ii'  old.    The  Scientific  School  was  kejit  very  distinct  from  the 
■  ge  projwr."    fiuildiugs,  courses,  and  studies,  were  kept  well 
■fart;  Uiti  etuHciit  in  the  sciences  was  not  considered  the  equal  of  the 
^i«M  in  "  the  classics."    The  student  preparing  for  an  industrial 
^Wftliou  wiu  uot  considered  as  of  the  i'ame  caste  with  the  student 
pifiaring  for  a  "  learned  profession."   He  lived  in  a  different  building, 
Wclnrm  »ud  rnoitatioos  in  difierent  rooms,  was  instructed  by  dif- 
proftfSMors,  was  graduated  at  a  different  time  and  place.  He 
»!  i-onnt'Iered  as  properly  of  the  graduating  clusfl  of  his  year. 
Mittr  Yalf  ur  Harvard  man  for  the  nanjes  of  his  classmates,  and  it 
Wtf  occurs  10  liim  to  mention  the  graduates  of  bis  year  from  the 
ic  depart  in  Ml  tfl.    Nay,  whether  it  was  that  young  men  taking 
•tudi(-»  wi-re  considered  as  ip%o  facto  lost  souls,  or  as  having 
to       saved  at  all,  they  were  not  admitted  to  the  studouts' 
■t  th>.'  coll<*ge  chapel — they  were  practically  held  as  of  an  infe- 
■Warder. 

thm  M(t  Bt^p  was  made  at  the  State  University  of  Michigan. 
Bm,  lot  tlw  firnt  tim«  in  a  university,  a  student  in  general  or  indus- 
Iria)  i^Mioe  WM  admitted  to  full  equality  with  a  student  iu  classics. 
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So  far  as  their  studies  were  the  eame,  they  aut  in  ibe  same  room, 
heard  the  same  lectures  from  I  he  same  profesaors,  were  admiued 
the  same  chapel,  received  their  degrees  at  the  same  time  and  plafl 
went  through  the  same  cevemonies,  and  Btood  as  equals  ou  the  roil  fl 
graduates.  ^ 

Still  the  provision  for  industrial  education  was  wretchedly  meagrv. 
Other  nations  bad  meanwhile  shot  far  ahead  of  our  own  iu  thia  respect. 
Germany,  France,  and  even  England,  had  been  aroused.  They  had 
recognized  the  fact  that  the  greatest  warfare  of  the  nineteenth  century 
is  industrial  warfare — the  struggle  between  great  nations  for  suprem- 
acy in  the  various  industries,  and  for  the  control  of  the  various  markets, 
France  had  developed  magnificently  her  system,  putting  nearly  half  a 
million  dollars  into  a  collection  of  models  for  the  School  of  Arts 
Trades  alone.  Germany  had  established  a  multitude  of  "  Real  S-. 
leu,"  and  of  Technical  and  Agricultural  Colleges.  England  waa  aire 
making  preparations  for  her  great  institution  at  South  Kensington,  oil 
which  ahe  has  lavished  millions. 

But,  just  as  our  great  rebelliou  was  drawing  on,  an  attempt  9 
made  in  the  Congress  of  ibe  United  Stales.    Years  before,  that  p 
and  great  man.  Dr.  Channing,  had  urged  that  the  proceeds  of  the  a- 
of  public  lands  be  consecrated  to  the  education  of  the  people, 
attempt  was  now  made;  but,  though  the  good  sense  of  Congress 
ried  a  bill,  it  was  vetoed  by  James  Buchanan.    But  the  friends  of 
measure  still  pressed  on.    A  chorus  of  optimists,  pessimists,  s'' 
economists,  holdbacks,  and  do>nolhings,  opposed  the  measure:  bull 
true  statesman  led  the  army  of  edncation.    Justin  S.  Morrill,  of  Vd- 
mont,  stood  then  as  now  in  the  United  States  Senate.    Let  his  na 
be  long  remembered.    Statues  shall  be  erected  to  him  long  after  i 
little  great  men  who  tried  to  thwart  him  are  forgotten.    The  biU  w 
passed,  and  it  was  signed  by  Abraham  Lincoln. 

I  ask  you  now  to  look  a  moment  at  the  passage  of  that  bilL 
turies  hence  men  shall  look  back  npon  it  as  one  of  the  noblest  tliio 
in  American  annals.    Why  ? 

My  friends,  have  you  forgotten  those  days,  their  discouragemen 
their  forebodings,  the  morning  beginning  with  "would  God  it  w 
evening,"  and  the  evening  ending  with  "  would  God  it  were  morning 
It  was  the  darkest  hour  since  Valley  Forge;  lives,  laws,  family  li 
treasure — all  seemed  cast  into  the  abyss — .md  the  abyss  ever  gro 
wider,  and  deeper,  and  blacker — and  yet,  while  the  American 
gress  was  providing  for  the  most  tremendous  home  policy,  and  ca 
ing  on  the  most  difficult  foreign  policy  of  modern  times,  they  fo 
leisure  to  plan  and  carry  out  a  great,  comprehensive,  and  far-reachi 
system  of  national  education. 

Gentlemen,  it  was  one  of  the  great  glories  of  Rome  in  iw 
days  that  its  statesmen  did  not  despair  of  the  Republic  in  its  hi 
est  hours.    Nay,  when  a  victorious  Carthaginiau  army  was  encuD 


oo  Kontan  »oil,  eo  greut  w&s  Roman  faith  in  Roman  destiny,  tbat  the 
vvry  iK)il  at  that  moment  trampled  by  eaeraiea'  feet  was  sold  at  auc- 
tioa  atiil  bought  by  coaipetitioD.  But  here  was  greater  faith  ;  here 
na  Di>bl«r  patriotism.  While  the  windows  of  the  Senate-house  were 
raltling  with  the  enemy's  cannon,  those  men  had  such  faith  in  the  dea- 
tiny  of  the  cation,  and  such  trust  in  the  arts  of  peace,  that  they 
t^oietly  and  firmly  legislated  into  being  this  great,  comprehenBive  ays- 
tem  of  industrial  and  scientific  education.  In  all  human  annals  I 
know  of  oo  mon.'  noble  utterance  of  faith  in  national  destiny  out  from 
the  midst  of  national  calamity. 
But  what  was  this  measure? 

The  question  is  pertinent,  and  all  the  more  so  now,  on  account  of 
anadry  efforts  to  misrepresent  it.  Look  at  the  act  of  Congress  itself. 
Tou  tee  at  once  that  it  did  not  proTide  simply  for  agricultuiat  col- 
lfge«,  nor  simply  for  colleges  of  the  mechanic  arts.  No  ;  the  inten- 
liun  was  broader  and  deeper  than  that.  It  provided  that  "  subjects 
tfbting  to  agriculture  and  the  mechanic  arts"  should  be  made  "  lead- 
ing bruncboB,"  "without  excluding  other  classical  and  Bcientific 
braocheB,"  and  including  "  military  tactics," 

Wbut,  then,  was  the  purpose  '(  It  was  to  provide  fully  for  an  in- 
duirisl,  scientific,  and  general  education  suited  to  our  land  and  lime 
—an  education  in  which  scientific  and  industrial  studies  should  be 
bit  into  its  very  core,  while  other  studies  should  also  be  provided 
br.  And,  besides  this,  as  it  bad  been  seen  that  the  States  in  rebellion 
U  gained  great  advantage  from  the  military  education  of  students, 
A  vaa  declared  that  "  ioBtraction  in  military  tactics  shall  also  be  in- 

The  act  of  1862  wae,  then,  a  noble,  comprehensive  scheme,  look- 
<ag,  M  you  see,  &r&t  of  all,  at  the  industries  of  the  nation,  but  at  the 
>ui»  lime  insisting  on  provision  for  the  broadest  scientific  and  general 
nlliue. 

I  pM  now  to  the  reception  of  the  benefits  of  the  act  by  the  various 

Under  tlie  law,  land-scrip  was  given  the  difierent  States,  based 
ipM  the  representation  of  each  State  in  Congress,  scrip  for  thirty 
flmMBd  acres  being  issued  for  each  representative  and  senator.  Tou 
till  note  here,  in  passing,  one  more  provision  showing  thoughtful 
NUMnansbip.  It  was  provided  that,  except  in  the  case  of  States 
'  g  pnbiio  lands  within  their  own  borders,  no  State  should"  locate" 
terip.  The  great  majority  of  the  States  coold  not,  therefore,  ob- 
tand.  They  could  only  take  the  scrip  and  sell  it  at  market  prices. 
Aa Individual  might  buy  the  scrip  and  locate  it;  a  State  could  nut, 
Thm  «»•  prevented  any  troublesome  imperium  in  imperio,  such  »a 
•mid  have  been  ci-eated,  for  example,  had  the  State  of  New  York 
aUow«d  to  acquire  a  million  of  acres  in  the  heart  of  the  Stale 
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The  vurioua  Slates  uceepted  the  ecrip,  and  in  almo<it>  all  esses  so 
it  at  low  prices,  the  markia  beiug  (slutted;  and  with  the  procec 
each  eatablinhed  its  institution  under  the  aet  as  its  interests  demands 
or  as  the  money  realized  permitted. 

Note  now  another  important  fact.    Some  States — as  Connecticu 
Rbudo  Island,  and  Xew  Jersey,  where  the  t'nnd  was  too  sinsU 
establish  a  separate  inatitutiop — gave  it  for  the  endowmenl  of  scie 
titie  and  induBtnal  education  in  an  existing  institulioD.  Connecticut 
gave  her  share  to  Yale,  Rhode  Island  gave  hers  to  Itrown,  Xew  Jer 
sey  gave  hers  to  Rutgers,  New  Hampshire  gave  hers  to  Dartmoutli, 

States  which  received  a  larger  share — but  still  not  enough  to  car 
out  the  act  in  all  its  parts — gave  theirs  to  purely  agricultural  ooUeg 
Of  these  were  Michigan  and  Iowa.  Uihers,  with  a  larger  sfas 
divided  theirs  between  an  institution  for  agricultural  and  an  in^tilu- 
tiou  for  technical  instruction.  Of  these  were  Massachusetts  and  jUi^ 
souri.  A  few  which  received  the  largest  share  deCermioed  to  canfl 
ont  ibe  act  in  its  whole  scope  by  fpundiug  a  single  uistitntion,  in 
which  industrial  and  scientific  education  should  be  united  to  geo" 
inatructioo  and  culture.    Of  these  were  Illinois  and  New  York. 

It  may  appear  to  some  that  ibis  difference  in  modes  of  carryi 
out  the  act  in  the  ditferenl  Stales  was  a  misfortune.    Far  from  it. 
am  prepared  to  maintain,  against  all  comers,  that,  of  all  the  good  for 
tune  which  has  attended  the  carrying  out  of  the  act  of  186:i,  t" 
variety  of  plans  and  methods  in  the  various  States  was  the  best. 

Look  at  it  for  a  moment.  Of  all  men  none  has  stamped  more  id 
into  the  thinking  of  this  generation  tiian  bus  John  Stuart  Mill;  b 
among  all  his  thoughts  regarding  education  I  remember  none  m 
pregnant  and  original  than  one  regarding  systems  of  public  educali 
It  is  that,  with  all  its  benefits,  such  a  system  has  one  great  dang 
and  that  is,  its  tendency  to  shape  all  minds  by  the  same  course  of  e 
cation  into  the  same  mould,  tljus  preventing  the  fruitful  collision  ft 
friolion  of  mind  with  mind;  thus  bringing  on  a  atagnaut,  barren 
of  Chinese  routine  in  thought. 

Happily  for  ua,  by  leaving  these  funds  to  each  State  for  tnu 
nient,  this  evil  has  been  avoided.    And  not  only  this,  but  almost  ev 
one  of  these  institutions  has  found  out  something  of  use  to  ev 
other.    There  is,  indeed,  unity  between  all,  but  not  uniformity;  a 
here  let  me  say  that  having  made  it  my  business  to  look  closely  in 
the  methods  of  all  these  instimiLons,  and  to  visit  and  personally  ' 
spect  many,  in  order  to  bring  home  what  might  be  good  for  onr  o 
use,  I  can  bear  testimony  that  never  have  funds  been  more  carefu 
applied  and  made  to  do  more  in  furthering  this  great  purpose. 

I  know  every  one  of  those  institutions,  and  I  know  not  one  wb' 
is  not  making  a  noble  return  on  all  it  has  received. 

No  sooner  was  the  hill  passed  than  a  multitude  of  colleges  ma"^ 
forward  to  these  legislative  balls  in  a  scramble  for  the  fund.    At  e 
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time  ibere  were  iweuly  inslitutioDs  calling  thenimlves  colli'ges  aud  uni- 
Tenitiee  of  varions  religious  denoiiiinations  clnmoriug  al  Albany  for  a 
•crap  of  tbU  endowmeur.  As  scrip  was  selling,  the  wbole  fund,  liad 
ftn  individual  comi.'  forward  to  locate"  it,  would  have  amounted 
•bout  $<tOO,UOO.  Dividing  itiiB  among  the  twenty,  there  would  not 
hare  been  enough  money  to  give  a  single  profesBorahip  to  each. 

This  tbe  Legislature  of  Xew  York  saw,  aud,  despite  the  pressure 
from  these  tostitutions,  it  wisely  determined  not  to  fritter  away  the 
fuad,  but  to  concentrate  it.  It  recognized  tho  fact  that  for  priinary 
«da<.*ation  the  rule  iti  diffusion  of  resources,  but,  for  advanced  educar- 
tion,  concentration,  and  it  wisely  concentrated  the  fund  upon  an  insti- 
lation  known  as  the  People's  College,  at  Havana. 

TTie  endowment  was  given  to  the  People's  College  on  certain  con- 
ditions. Among  ibem,  it  was  required  that  the  institution  should 
b»vv  a  certain  amount  of  land,  accommodations  for  a  certain  number 
of  MndmU,  11  Faculty  of  a  certain  size,  a  certain  equipment,  and  that 
ii  *hould  be  free  from  incumbrance.  A  year  went  by,  and  these  con- 
ilitions  were  not  complied  with.  Still  the  Legislature  waited,  and 
Harilily  refused  lo  yield  to  clamors  for  frittering  away  the  fund.  An- 
(rtfaw  year  went  by,  and  slill  nothing  was  done  ;  and,  what  was  worse, 
it  WM  discovered  that  a  bill  had  been  introduced  to  relieve  the  People's 
CoU«t^  of  these  conditions.  At  this,  Mr.  Ezra  Cornell  came  forward 
tnd  oflriwd  to  pledge  nn  endowment  of  (500,000  to  a  new  institution, 
pronded  the  funds  were  transferred  lo  ii.  A  bill  was  passed  eiiarter- 
iBii  »  new  institutiou  ;  but,  in  order  that  full  Justice  might  be 

done  the  People's  College,  it  was  allowed  three  months  lo  put  itself 
IB  poHeteion  of  snch  sum  as  the  Board  of  Regents  of  the  State 
declare  equivalent  to  compliance  with  the  conditions  of  the 
"inal  act. 

The  Regeota,  after  full  examination,  6xed  the  sum  at  less  than 
1170,000.  For  nearly  three  years,  then,  that  institution  might  have 
Atained  the  whole  endowment  h.id  its  friends,  or  had  that  locality, 
nlMd  for  it  a  sum  of  leas  than  tl70,000.  The  time  passed — tbey  still 
4U  sr-tbing.  Mr.  Cornell  then  came  forward  and  redeemed  his 
(iidgc ;  ud  thus  was  founded,  for  scientific,  industrial,  and  geneml 
■lion,  the  Comvll  University. 
So  ainch  for  the  main  features  of  the  struggle  toward  the  establish- 
of  what  lias  been  called  the  "  New  Education  "  in  the  United 
Bum  and  the  State  of  Kew  York. 

Bat  wliat  is  this  new  education  ?    I  ask  yon  to  look  first  at  its 
pnrpoae,  and  finally  at  its  general  scope.    And,  first  among 
•porial  departments  grouping  themselves  under  such  a  system,  I 
ma  the  CoLLKaB  of  Agbicdlttkb. 

Aad  ban  let  me  refer  to  a  mi  a  apprehension,  which  should  be  cor- 
IMIid  at  tb«  cmtaet.  Fur  a  typical  example  of  this,  I  take  up  a  paper 
md  at  lh«  rec«Dl  Eduoationid  Convention  al  Elmira,  by  the  Rev.  Dr. 


176  THE  POPULAR  SCIENCE  MONTHLY. 


McCosh,  Presiilenl  of  Prinoelon  College.  In  that  paper,  llie 
national  and  State  policy  regarding  scientifiQ  and  industrial  edacatioD 
was  condemned.  Tlie  decision  arrived  at  by  two  diflerent  Congresses 
ot'tlie  United  States,  and  by  nearly  thirty  StaTt;  Legislatures,  tljc  plan 
adopted  by  nearly  thirty  Boards  of  Trustees  and  Faculties  iu  ilie  vari- 
ous Slates — many  of  them  after  oareful  study  of  instituiions  at  Lome 
and  abroad — were  diBmissed  wilii  contempt.  The  maiu  argument 
was,  so  far  as  argument  can  be  detected  among  the  multitude  of  aswr- 
tions,  that  Scotland,  from  which  the  doctor  had  not  long  before  emi- 
gnited,  had  got  along  well  enough  without  any  provision  for  agricult- 
ural inatruction. 

Xever  was  there  a  more  admirable  illustration  of  the  thonghts 
forth  by  James  Russell  Lowell,  on  "  a  certain  condescension  in 
eigners."    To  two  instituiions  the  doctor  paid  his  reepects  by  na 
one  being  Kutgers  College,  in  New  Jersey;  the  other  Cornell  I'niv 
sity.    The  first  of  these,  Rutgers  College,  it  would  appear  had 
niittcd  an  unpardonable  sia.    Wbile  the  doctor's  learned  predeces 
at  Princeton,  had  been  preaching  against  "science  falsely  so  call 
the  Rutgers  College  authorities  had  received  that  portion  of  the 
lege  land-grant  fund  which  came  to  New  Jersey,  and  had  esiablis 
an  admirable  school  for  applied  ecieuce.    This  it  was,  doubtless,  wb' 
led  the  doctor,  in  the  lieart  of  this  Stale  of  oura  which  glories  in 
descent  from  the  men  who  founded  the  Dutch  Republic,  to  stig 
tize  his  sister  institution  in  New  Jersey  as  "  managed  by  a  pack 
Dutchmen," 

His  reference  to  the  Cornell  University  was  of  another  chara 
and  not  all  my  respect  for  the  doctor's  ability  as  a  melaphvsician  w' 
allow  me  here  to  suppress  the  fact  thai  his  whole  argument  was  bs: 
upon  one  of  the  most  astounding  misrepresentations  ever  aitemp' 
upon  an  American  audience. 

This  misro presentation  was  in  regard  to  the  law  of  Coogreu 
1662.    Throughout  the  doctor's  address  the  idea  is  conveyed  thai  ~ 
law  of  1862  contemplated  solely  the  establishment  of  exclusively  a 
cultural  colleges. 

Nothing  could  be  mors  wide  of  the  fact.    Had  the  doctor  ev 
read  that  law  he  would  have  seen  that,  while  "  subjects  relating 
agriculture  and  the  mechanic  arts  "  were  named  as  "  leading  branch 
it  was  expressly  declared  in  the  act  that  other  scientific  and  classi 
liranches  should  not  be  excluded.    Nay,  more,  he  would  have  r 
that  so  broad  was  the  intention  of  Congress  that  the  wording  of 
act  is,  that  "  subjects  Telatiny  to  agriculture  and  the  mechanic  t 
shall  be  taught,  thus  giving  the  authorities  permission  to  extend  tb 
teaching  into  every  field  of  learning  which  could  strenglhen  lhe«e 
[lartments  or  elevate  them, 

I  am  aware  that,  in  opposition  to  the  plain  intent  of  the  act 
1882,  the  doctor  may  fall  back  upon  its  title,  in  which,  for  the  sake 
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biTTity,  only  the  leading  objocta  of  the  colleges  are  mentioned;  bii.^ 
hmd  he  read  even  so  aei-eeBibie  an  enpositiou  ol'  law  as  KeDt'9  "  Com- 
ment jiries,"  lie  woTild  have  found  ihiit  every  act  ib  to  be  construed  by 
iu  contents  and  not  by  its  title. 

Bnt  the  doctor  was  especially  hilanoiu  over  tho  small  number  of 
tvcndittties  from  oar  agricultural  colleges. 

Let  U9  loolt  at  tliia.  Tho  nnmber  \s  at  present  very  small,  but  I 
pfwomt*  that  no  thonghtful  man  expected  that  at  no  early  a  period 
■ft«r  their  establishmeut  the  number  would  be  very  large,  nor,  indeed, 
do  I  ei|n.'ct  that  for  some  years  the  number  will  greatly  increase.  In 
>  new  country  like  ours,  those  profeRsionB  which  present  the  most 
I  brilliniit  returns  will  be  sought  for  first.  Hence  we  find  that,  when  a 
'  bnaer  decides  to  educate  hts  Ron,  it  is  not  generally  with  the  idea  of 
maLing  hiu  n  farmer.  And,  even  when  he  ^oee  bring  him  up  as  a 
bnior,  be  ha^  great  doubts  as  to  the  value  of  any  ioBtraotion  for  that 
fsqtoM  tnttside  of  the  olcl  farm  rontine. 

But  while  I  allow  freely  ihat-this  is  the  case  now,  I  can  state  quite 
MCeofid^olIy  that  this  condition  of  things  cannot  continue  for  many 
JfUt.    There  are  those  now  living  among  us  who  will  stand  among  a 
bsiNlred  millions  of  citiwus  within  the  boundarieB  of  our  Republic. 
Wbeu  that  day  comes — nay,  long  before — this  present  condition  of 
tUngs  mu't  change.    The  present  system  of  routine  cultivation — this 
I    ftMml  *y«iem  of  "skinning"  lands  and  then  running  away  to  soils 
frtiilfnl,  in  the  intentiou  of  robbing  and  running  away  from  them 
Bh  tun— cannot  last.    Men  must  get  a  Bubsietence  on  less  and  less 
^Pud;  and  they  can  only  get  it  by  bringing  to  bear  npon  it  better 
^■id  better  t^ultivalioD.    How  soon  we  shall  come  to  the  division  of 
^Dnprrty  in  the  Scotch  Lolhians  or  the  Belgian  Pays  de  Waes,  with 
^brif  *tnall  btrms  exquioiiely  tilled,  and  supporting  well  a  body  of 
Httrifty  in'>D,  I  cannot  say;  but  the  steady  approximation  to  it  is  as 
Hhnii«h)t>  as  fate.    And  at  the  same  time  that  this  goes  on,  the  profes* 
HiiM  iitthirrlo  known  as  "learned"  will  be  more  and  more  thoronghly 
^Bied,    Wv  sec  the  beginnings  of  this  now.    Already  is  it  becoming 
Bod  leu  easy  for  the  farmer's  boy  to  bo  sure  that  the  little  dark 
In  tJie  great  city  block,  swarming  with  lawyers,  is,  after  all,  so 
■rt  mnra  promiHing  than  the  open  fields  and  the  work  of  the  farmer. 
Aad  now,  what  should  this  industrial  education  be  ?    Many  men, 
Mdy  kiokini;  over  the  snbject,  have  jumped  to  the  conclusion  that  it 
■dd  conaiKt  in  simply  teaching  the  plain  arts  of  husbandry  and  of 
ldaair«;  that  in,  that  the  great  object  should  be  to  train  young 
■  jbiply  or  mainly  to  hoe  or  spade  or  plough  in  the  fields,  or  to 
It  afewn  or  ahoos,  or  hats  or  boats,  in  the  shops.    There  could  be 
men  wrvtohed  perverKion  of  the  trust  imposed  by  Congress,  The 
mmtAogj  of  th«  art  of  1862  was  chosen  with  great  care,  and,  when 
MBfca  of  "branches  rtlating  to  agriculture  and  the  mechanic  arts," 
jnai  what  it  sayB,    It  meant  to  provide  that  all  applicable 
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lence  be  brouglil  to  bear  on  tliose  arts.  Il  meaut  ici  provide 
educatioa  of  men  who  could  develop  lliem  aiiJ  improve  ihem. 
to  add,  to  the  miUiuoa  now  intelligeutly  practising  tbeae  art«,  a  fev 
more  intelligent  farmers  or  artieaiis  eucL  yt-ar,  would  bea  wreteliedly 
inadequate  return  for  these  pndowmenta.  The  places  for  impurtitig 
the  simple,  usual  practical  educatiun  for  agriuuliural  and  mechauicsl 
pureuita  are  thu  mllUona  of  fntms  and  workshops  in  the  country, 
wtiure  else  can  such  practical  knowledge  be  allbrded  so  cheaply  o; 
effectively. 

The  uatioQal  iuslitutiouB  for  education  ehould,  indeed,  hav«  fanu 
and  workshops ;  but  the  foremost  object  of  these  skoold  be,  not  t« 
afford  simple  employment  to  young  men,  but  to  give  them,  in  connec- 
tion with  their  stiidicB  in  the  sciences,  what  may  be  called  lahoraturUt, 
where  they  can  see  science  applied  in  as  practical  a  manner  as  pos^iblt 
— laboratories,  whether  field  or  shop,  where  they  can  see  scieoce* 
limited  by  the  neccasiticB  of  practice.  It  cannot  be  too  mncb int<i«trd 
upon  that  the  main  object  of  these  institutions  should  be  to  senil  uQt 
men,  with  minds  trained  by  observation  and  experiment,  to  devdup 
various  agricultural  and  other  industries,  and  to  improve  ibein, 
not  simply  to  increase,  by  an  almost  infinitesimal  fraction,  tlic  nunil 
of  those  engaged  in  the  usual  industries  pursued  with  a  little  more 
tcUigence,  in  the  usual  way. 

But  it  is  said  that  soientifio  aud  industrial  education  does  not 
ter  agriculture.    Does  it  not?    Of  all  assertions  this  is  the  most 
ful  indiclmeiil  against  the  most  extended  field  of  human  thought 
work.    If  this  be  true,  tlien  in  agriculture  the  only  industrial  pi 
unworthy  of  a  human  being;  for  this  assertion  would  not  be 
against  any  other  branch  of  human  industry.    But  it  is  not 
The  whole  history  of  agriculture  shows  exactly  the  reverse  of 
Look  at  those  wonderful  "Tables  in  Comparative  Sociology,"  by 
bert  Spencer,  just  issued,  and  study  there  the  progress  of  sgricult 
and  other  industries  from  their  rudest  beginnings,  and  you  we 
skill  in  observation  and  reasoning  on  observation  have  been  et 
improving  agriculture,  at  the  same  time  that  they  have  improved  o 
industries. 

But  grant  that  the  number  of  studeutB  devoted  wholly  to  agrii 
ure  is  small,  it  is  not  these  alone  whose  education  tells  upon  agrii 
ure.    Even  a  partial  course  in  it  has  great  value.    Il  was  tho  rw 
of  a  very  distinguished  statesman  of  this  Commonwealth — one 
occupied  this  desk  as  Speaker,  yonder  chamber  as  Governor,  %vA 
received  the  saffrages  of  many  of  his  countrymen  for  the  highest 
in  their  gift — that  the  main  thing  in  agricultural  education  is  M< 
something  to  make  agricultnral  pursuits  attractive.    His  view  i* 
whereas  in  England  every  man  longs  lo  obtain  a  competency  to 
him  to  retire  from  the  city,  here  m^n  seek  lo  escape  from  the  com 
to  the  city ;  and  th.'it  we  should  attempt  to  bring  about  a  chan] 
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Iku  sentiment  in  onr  edncnted  young  men.  Tlie  nutbor  of  that  re- 
mark i*  Ilonilio  S  jfmour.  It  struck  me  |.owprfiilly  as  sound  ami  juBt, 
Bud,  sliorlly  after  the  establishment  of  tlie  Cornell  Vnivereity,  the 
tri»t«i-«  adopted  a  rule  by  which  every  etudent  iu  every  departniiiit — 
u  a  condition  for  gnidnalion — must  hear  a  coui'se  of  lectures  on  gen- 
cnt  agricultore. 

I  Bin  glad  to  Btate  that,  although  the  rule  was  received  with  some 
gnusbling  at  first,  that  gmmbling  stopped  immediately  after  the  first 
betUTP.  Said  a  student  to  me  at  that  time,  "TIrcsc  lectures  moke  us 
tD  with  to  get  hoes,  and  go  at  scratching  up  the  ground  at  once."  The 
lecturer  for  this  general  purpose  is  John  Ktnnlon  Gould.  May  bis  in- 
Icmiplioo  by  ill  healih,  which  has  deprived  us  of  his  service  the  past 
ye»r,  be  Imt  temporary  !  Long  may  he  be  spared  to  the  University  and 
lli(>  State,  for  whose  good  he  has  so  steadily  and  so  earnestly  labored  I 
But  suppose  that  no  young  men  came  forward  to  take  agricultnral 
Itodtu,  tbe  new  education  would  still  tell  powerfully  on  agriculture. 
TUak  yon  that  we  can  send  out  year  after  year — as  we  did  lawt  year — 
tbmi<!n.-d  gradiiMcs  from  all  our  various  departments,  whose  powers 
«f  obiiervatiou  have  been  trained  and  whofie  real  knowledge  of  sub- 
Jmi  bearing  on  agriculture  has  been  extended  by  close  study  in  Bot- 
■y.  Animal  Physiology,  GeoU-gy,  and  Chemistry,  without  its  telling 
tttely  on  the  progress  of  agriculture  ? 
But  suppose  that  not  one  student  was  even  thus  educated,  I  main- 
I  tlut  the  State  and  nation  would  receive  more  than  the  equivalent 
[  it*  endowment. 

Look  at  a  few  fii;urc8.    The  last  census  gives  certain  agricultural 
lica  whose  magnitude  is  almost  oppressive.    The  value  of  farm 
tioiM  in  the  United  States,  in  the  year  ISTO,  was  considerably 
■  te.flOO.OOO.OOO. 

br  value  of  farm  productions  in  the  State  of  New  York,  the  same 
I  OTer  ♦■J6n.000,«0i). 

not  common-sense  tell  us  that  we  can  well  offord  to  make  a 
ooUay  to  promote  any  sciences  which  may  helji  such  a  vast  in- 
'?    If  in  the  course  r>f  years,  in  all  these  laboratories  and  experi- 
,soiue  one  uoeful  idea  shall  be  struck  out,  it  would  repay  onr 
Its  ft  thouHsnd-fold. 

Rtnenmn,  "The  true  poet  is  an  inspired  prophet."    Did  you 
tbink  wlut  an  inspiration  lies  in  the  poet's  declaration  that  "the 
bvnrfactor  of  mankind  is  he  who  makes  two  blades  of  grass 
r  ■ber«  one  grew  before?"    If  not,  look  at  the  census  returns  show- 
I  Mtonootu  value  of  the  hay-crop  of  these  Northern  States, 
vlcdgr  of  Nature— coming  by  research  and  observation  in  the 
and  (he  field — these  are  to  give  us  finally  our  "  two  blades 
'  awl  multitudes  of  other  benefactions  to  our  race  not  less 
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dent  in  agriculture,  bat  Profs.  Brewer  and  Jobuson,  by  tbeir  expi 
meiits  on  ferlilizerti  and  luudred  sabjecta,  have  returnud.tbe  valq| 
tbeir  endowment  to  the  nation  a  huudred-fold  already,  I 

Take  auotlier  item.  The  dairy  products  of  New  York  in  1870  w« 
over  100,000,000  pounds  of  buUer,  and  over  20,000,000  pounds 
ciieose.  Now,  tbere  bait  been  quietly  at  work,  in  our  Laboratory 
Agricultural  Chemistry  at  Coruell  University,  a  young  professor,  5 
George  C.  Caldwell.  He  bas  made  little  noise  in  the  world.  Wfa 
Dr.  ^cCosh  was  striking  the  etara  with  his  lofty  bead,  and  his  voi 
was  abakiug  tbe  Agricultural  CoUegcs,  this  young  man  worked  quiet 
on  upon  the  chemistry  of  the  dairy.  Said  Mr.  L.  B,  Arnold,  ao  t 
Ihority  you  all  recognize,  "Prof.  Caldwell's  rosearulieB  on  tbe  chem 
try  of  the  dairy  are  worth  more  to  the  Stale  than  your  whole  endo' 
ment.  He  bas  taught  us  to  do  sueb  things  in  dairy  matters  and) 
increase  dairy  ^iroducts  as  we  never  dreamed  of  doing."  And  to  ihi 
substantially,  Mr.  Arnold  has  lately  sworn  before  the  Commissioat 
Investigation.  M 

Take  a  few  figures  more  from  the  same  census.  In  18J0  the  mani 
garden  and  orchard  products  of  the  State  of  New  York  aiuountedl 
value  to  close  upon  112,000,000. 

Can  any  one,  then,  gainsay  the  wisdom  of  our  employing,  as  WC  dl 
a  young  naturalist  of  genius  to  devote  bis  whole  tim«  to  invcstigatioi: 
regarding  insects  injurious  to  vegetation,  and  to  giving  lectures  bM 
upon  these  researches  ?  ■ 

Take  slill  other  figures.  Tlie  same  census  shows  the  value  of  fiffl 
implements  io  the  State  of  New  York  to  be  over  i45,000,000.  In  vie" 
of  this  we  have  investigations  and  lectures  upoit  mocbanice  related  I 
agriculture,  and  have  obtained  models  and  implements  at  home  U 
abroad  to  illustrate  this  subject.  Is  not  the  mere  pittance  this  reqiuF 
well  laid  out  ? 

I  remember  some  years  since  seeing  a  paragraph  going  the 
of  the  papers,  statiug  that  President  White  had  sent  from  Europe  I 
Cornell  University  an  Oxford  professor  and  a  borsc'doctor.  Tl 
charge  was  true.  The  Oxford  professor  was  Goldwin  Smith;  "tl 
horse-dootor"  was  Prof.  James  Law,  formerly  of  the  Roval  VeK^riBU 
College  at  London.  Each  one  of  these  men,  iu  bis  way,  has  been 
blessing  to  the  University  and  to  the  country.  But  look  at  a  fV 
more  figures  from  the  census.  The  number  of  horses  in  the  State  * 
New  York  is  over  900,000 ;  the  number  of  neat-cattle  exceeds  2,OOn,00l 
Prof.  Law's  lecture-room  is  one  of  the  moat  attractive  places  I  luiKi( 
for  animal  physiology  is  a  study  worthy  of  any  man,  bnt,  even  i/i 
never  taught  a  student,  in  view  of  this  ya*t  intei'est  is  it  not 
worth  while  to  provide  such  a  man  to  investigate  sueb  a  subject? 

Take  another  branch.    We  have  been  fiiting  up  an  establi-l  ni' 
for  experiments  in  the  best  rotation  of  crops  and  in  the  fi' 
cattle.    A  careful  and  resident  professor  has  been  called  to  canyi 
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tlM»e,  and  I  trust  that  Mr.  K  W.  Stewart  mny  be  called  to  euperintend 
tbom. 

Some  time  since,  in  view  of  this  matter,  I  visited  certain  cattle- 
tceding  cHtablisbments  with  a  gentleman  whoBc  eoimd  eenec  on  such 
matters  you  all  recognize,  Hon,  George  Gcddes.  Said  be;  "This  ex- 
perimeut.  liiirly  tried,  will  be  worth  to  the  State  of  New  York  more 
than  your  whole  endowment,  no  matter  which  way  it  turns  out — no 
flutter  wiielber 'soiling' is  found  profitable  or  unproHtiLble ;  to  try 
Ihia  matter  Cully,  and  fairly,  and  suientiGcnlly,  will  bo  worth  more  than 
jour  milowment." 

The  act  of  1802  also  provides  with  special  care  for  instruclion  in 

'KRAXCaES  ItEL^TIKO  TO  TUE  MECQAJIIC  ARTS." 

If  you  doubt  the  wisdom  of  this,  loulc  again  at  l.lie  last  census.  There 
jon  Snd  the  manufactures  of  the  United  States  valued  at  $4,000,000,000, 
ib4  o»f  r  2,000,000  persons  engaged  in  tliein.  Can  education  be  made 
nrftil  to  this  vast  interest?  Other  nations  think  so,  and  are  laying 
(ml  vKsi  sums  in  this  direction.  Some  of  our  sister  Slates  are  doing 
admirably  in  this  respect.  Illinois  and  Mnsf^achusclte  have  made  ex- 
«Ucst  provision  for  mechanical  science,  and  the  recent  message  of 
GoTvmoT  Bagby,  of  Jlichigan,  shows  thai  good  work  ie  to  he  done  in 
State.  In  an  address  delivered  before  this  Society  a  few  years 
I  described  some  of  those  foreign  institutions.  I  trust,  then, 
lyou  will  pardon  me  for  describing  that  which  we  havo  since  cro- 
lin  this  Slate. 

Thuks  to  one  of  our  trustees,  a  noble  provision  has  been  added 
■lhi»  piir]>o9c  to  that  originally  made  by  the  nation. 

tic  Hon.  niram  Sibley,  of  Rochester,  has  erected  a  bnilding, 
1M'<i  it  with  If 'ct lire-room  B,  draught  ing-rooms,  a  workshop  supplied 
the  best  machinery,  and  has  given  an  endowment  to  support  a 
of  Mi'chamcal  Engineering  and  a  superintendent  of  the 
B«-»bop.    Besides  this,  Mr.  Cornell  has  urccli'd  a  shop  for  wood- 
kibg,  and  has  provided  water-power  for  both  establishments. 

U  the  Myiitem?    Young  men  come  wishing  to  make  them- 
jlVM  flnt-class  mechanical  engineers  or  master-mechanics,  or  to  per- 
IlkABMlvGS  in  any  branch  of  mechanical  industry.    Under  careful 
Deton,  tbt-y  an'  carried  through  the  various  sciences  bearing  on 
profrMion.    They  are  taught  mathematics  in  all  their  relations 
tbaolec    In  one  room  they  go  on  with  the  mathematical  and 
kI  drawing  of  machinery,  in  another  with  free-hand  drawing; 
laboratory  they  are  taken  through  various  processes  liearing 
I  ibrir  profennioii,    A  ci>rtuin  number  of  hours  every  day  they  must 
!o  llio  workshop,  and  there,  in  well-worn  apron  and  rolled-np 
.  ihfy  g«  on  under  careful  supervision  from  the  nse  of  the  sim- 
tiinrry  anil  the  plainest  work  to  the  most  com|)licated.  The 
I  la  l«  M>nd  out  ev<^ry  year  a  body  of  young  men  with  not  mere- 
I  vary  high  grade  of  theoretical  instruction,  but  with  most  thorough 
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practical  iuatruclion — men  wlio  cannot  mtrely  caK-ulaie  tlii"  HtP 
parlB  111'  a  machine,  but  who  can  Jraw  it  iifler  they  have  uilcuiaU'd  ^ 
and  make  it  after  they  have  drawn  it.    These  are  the  mep  whom 
country  sorely  needs  to  complete  the  organization  of  its  great  army  • 
industry.    Indeed,  I  know  of  no  more  picssiug  material  need  in  ihi^ 
couiilry.    Our  land  has  more  raecbauicul  ingenuity  in  it  than 
Other;  but  did  you  ever  think  of  its  wretched  misdirection  and  wa^M 
lor  want  of  industrial  education  ?    Ifnot,  slroll  through  the  nationul 
Pateiit-Oflice.    Look  at  a  fow  facta.    In  one  of  our  moat  important 
cities  arc  engines  for  supplying  that  city  witli  water — erected  at  vust 
expense.    The  whole  amount  was  wasted.    There  is  ingenuity  in  that 
vast  machine,  there  is  skill  in  it ;  but,  for  want  of  education  regarding 
certain  principles  involved,  the  whole  thing  ts  failure  and  waste. 

Take  another  case,    A  lew  years  since,  with  a  small  party  of  oiu 
fellow-citizens,  1  visited  the  West  Indies  in  a  national  ahip.    She  was 
a  noble  vessel,  and  her  engines  hud  cost,  it  is  EAid,  nearly  9800,00(1. 
Tlie  engines  showed  ingenuity;  but  they  were  so  deficient  in  proper 
elements  of  construction  that  our  voyage  was  prolonged  until  we  weft 
all  given  up  as  lost  and  hiid  the  honor  of  having  our  obituaries  in 
leading  newspapers  I    The  first  voyage  of  those  engines  was  the  I 
They  were  sold  for  old  U'on ;  and  the  sum  lost  on  them  alone  was  t 
cicnt  to  endow  the  finest  institution  for  mechanical  engineering 
the  world  1    I  might  multiply  examples  of  this  sort,  but  this  is  euo~ 
to  show  what  need  exists  for  more  careful  training  in  this  direo  ' 
and  I  pass  to  a  kindred  department. 

Another  great  department  bearing  on  a  multitude  of  indusiri 
directly  and  indirectly,  is  Cini.  Engineering.    Take  one  among  ' 
fields  of  its  activity.    We  havo  in  the  United  States  about  seven 
thousand  milee  of  railway,  and  every  year  thousands  of  miles  are  add 
I  do  not  at  all  exaggerate  when  I  say  that  millions  on  millions  of  d 
lars  are  lost  every  year  by  the  employment  of  half-educated  engin 
Proofs  of  this  meet  you  on  every  side.    Lines  in  wrong  positions, 
grades  and  curves,  tunnels  cut  and  bridges  built  which  might 
avoided.    All  of  us  know  the  story. 

But  this  is  not  all.    Hardly  a  community  which  has  not  sonii'  sto 
to  tell  of  great  losses  entailed  by  bad  engineering  in  other  dirccti 
I  have  known  the  traffic  of  a  great  city  street  interrupted  for  a  j 
because  no  engineer  could  be  found  able  to  make  the  calcubitiou* 
a  "  skew  arch  "  bridge,  a  thing  which  any  graduate  of  a  well-ciiui[jj 
department  of  engineering  can  do.    I  have  known  a  city  subjected 
ouormoua  loss  by  the  failure  of  its  water- supply  system,  bi-cauM! 
engineer  employed  made  uo  calculation  tor  the  frielion  of  water  in 
pipef,   I  know  a  whole  district  sickened  by  miasma,  because  a  h 
taught  engineer  was  iutrusted  with  its  drainage.    We  must  pit- 
men for  bettor  work ;  and,  for  every  dollar  thus  laid  out,  we  shall 
ate  or  save  thousauds. 
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T>kc  noxt,  tlieii,  Sajhtaet  ENOiNEERiua.  Science  hse,  witliiu  a 
few  ytrars,  made  wonderful  striJes  in  revealing  the  origin  and  propa- 
g»tii>ri  of  discuBC.  The  summariea  recently  made  by  President  Bar- 
turil,  Prof.  Dalton,  and  l*rof.  Chandler,  give  an  admirable  view  of  this 
wnqnest.  Mr.  Baldwin  Latham,  in  his  recent  book  on  "  Sanitary  En- 
gint>ering,"  gives  carefnl  tables,  showing  the  enormouB  reduction  of 
confimptinn.  lyjilme,  and  typhoid,  in  several  English  towns  by  the 
■pgdicalion  of  science  to  sewerage  and  waier-stipply.  Dr.  Beale,  in 
bU  WOTk  00  "Disease-Germs,"  shows  by  statistics  that  a  proper 
application  of  engineoring  to  sewerage  would  save  100,000  lives 
TMrly  in  Great  Britain.  More  and  more  is  ihis  matter  becoming  im- 
portant in  this  country.  Hardly  one  in  twenty  of  our  towns  has  any 
vcU-adjusted  system  of  sewerage  or  water-supply,  and  in  our  rural 
linnets  vast  imcta  are  made  wretched  by  miasma. 

Sor  is  this  probably  the  worst.  Vicious  systems  of  heating  and 
TpQlilaiian  are  prubiibly  doing  more  to  break  down  the  physical  con- 
Kitutiou  of  oar  {icopic  than  all  other  causes  combined.  We  see  it 
rtrrjrwhcre  in  sickly  women,  and  pony  children,  and  men  but  half 
»llTr,  The  study  of  human  physiology  and  the  system  of  prevent- 
ing and  removing  discnse-gcrms  should  he  combined,  and  young  men 
tliuvld  have  the  opportunity  to  fit  themselves  for  grappling  with  the 
ftvblcroa  presented  to  sanitary  engineers. 

Fpw  among  us  dream  of  the  monstrous  waste  now  entailed  upon 
liiji  cnunlry  by  imperfect  instruction  in  Mintnu  Engineeking  and 
ktiallnrgy.  Take  first  the  losses  by  fraud.  A  few  years  since  our 
were  asked  to  invest  in  a  Nevada  mine  of  great  richness,  Half- 
Dcated  mining  geologists  had  certified  tu  its  value.  But  certain 
MpiUltBt*  sent  a  young  man,  cari?fiil!y  educated  in  a  scientific  school, 
cnminv  and  rt-port.  The  young  man  on  arriving  found  that  the 
lAokej  well  enough,  but  on  applying  more  scientific  tests  he 
il  that  an  old  worthless  mine  had  been  taken  ;  that  rich  sulphureta 
been  brought  and  carefully  placed  in  it  at  a  cost  of  probably 
HlM,0OO,  ITis  rt^port  exploded  the  fraud,  and  nearly  ♦1,000,000  was 
tM — more  than  five  limes  the  sum  that  this  scientific  school  received 
tki>  Government  of  the  TTniied  States,  This  same  gentleman  also 
•1  ii"bd  a  grool  diamond-mine  fraud  of  the  same  sort. 

another  caw.    Not  long  since  a  parly  of  gentlemen  deter- 
to  iDveBt  eovcral  hundred  thousand  dollars  in  working  certain 
in  this  State.    Just  before  their  arrangements  were  finally 
Miv,  md  touch  against  tlie  will  of  many  of  the  proposed  stock-hold- 
a  Jtmn;;  irradiiatf  of  one  of  (he  scientific  schools  which  received  the 
— I  Mil<iwmi-tit  was  sent  tn  make  an  examination.  He  found  that 
f«(M  imtalncd  trtuninm,  and  that  the  entire  investment,  should  it 
wdff,  woold  ho  lost,    His  fee  was         ;  he  prevented  a  loss  of 
•100,000. 

Ton  W*  now  why  Pennsylvania  and  Missouri  and  California  and 
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MaEs.icliiisctta  are  aroused  as  to  this  matlur  also,  but  you  will 
say  that  New  York  is  but  little  intereBled  here.  Look  agaiu  at  I 
eUB,  and  you  will  eee  how  wretchedly  you  are  mistaken.  Tbc  value 
of  the  muiing  products  in  New  York  iu  1670  was  more  than  half  that 
of  the  entire  gold  product  of  California.  Here,  too,  we  mutt  foUoT 
up  Ihe  good  work  begun  by  our  Chandlers  aud  Raymonds. 

Look  next  at  Cbemistky  applied  to  Mam ir facto eeb.  More 
more  -the  chemical  laboratory  in  becoming  a  great  central  point  ui 
industrial  education.  Run  over  but  two  or  three  points  out  of 
many.  A  chemical  discovery  in  coloiiug-matter  haa  given  ua  a  sab- 
Btitute  for  madder,  and  restored  the  great  urea  given  to  cullivalion 
of  that  material  to  the  iocrease  of  material  for  human  susienaucc 
An  apparently  trivial  application  of  another  chemicul  principle  Las 
enabled  Onondaga  to  purify  iia  product  so  that  it  now  competes  with 
the  world  in  the  purity  of  its  salt  for  the  dairy.  Another  application 
has  enabled  another  part  of  the  State  to  make  quantities  of  steel  for- 
merly undreamed  of,  Aud  all  this  is  but  the  beginning  of  the  applica- 
tions of  chemistry  to  increase  the  well-being  of  the  State  and  uaiion. 

We  must  also  make  provision  for  inalruction  iu  AECHrTKerrat 
Wealth  and  public  spirit — individual  and  municipal — are  dqw  lt 
ing  myriads  of  costly  baildings  iu  all  parts  of  our  country.  Tlie  iifl 
ber  of  uneducated  architects  is  very  grvat — the  number  of  thoroujfli 
prepared  architects  ia  very  small.  Have  you  ever  consideri'd  ilic 
waste  attendant  upon  this  ?  Every  month  you  hear  of  some  arcliiirct- 
Ural  failure  that  costs  life  and  treaeuro.  To-day  it  ia  a  cbun'!i-do<ir 
which  gives  way,  and  a  multitude  of  children  are  taken  from  llic  luiiu 
mangled  and  dead  ;  lo-morrow  it  b  a  whole  city  quarter  swept  "■»/ 
by  fire,  because-  some  half-taught  architects  knew  no  other  nay  of 
producing  architectural  effect  than  by  piling  up  combustible  orui- 
mcnts  on  inaccessible  roofs. 

Nor  b)  that  all.  Our  people  are  laying  out  milUoas  on  miUinni  il 
buildings  which  within  thirty  years — in  the  advance  of  tarts  W 
knowledge — will  be  eye-sores  and  must  come  down.  A  building  en 
ed  by  a  true  architect  will  grow  more  beautiful  for  hundreds  of] 
A  building  erected  by  a  sham  architect  will  be  an  incubus  in  a  qn 
ter  of  a  century.  People  are  beginning  to  see  this,  and  we  nr*  ' 
deavoriog  to  prepare  men  thoroughly  to  know  the  beat  inatcriall,^ 
calculate  their  strength  in  construction,  and  to  oombiue  material 
construction  according  to  everlasting  laws,  and  uot  according  to  i 
pretty  present  fashion  ;  and  this  ia  the  purpose  of  our  School  of 
chitecture, 

Look  now*  at  instruction  in  Dbawixg.    The  casual  visitor  to 
instilutioQ  like  that  established  in  this  State  will  often  say  somcihin;'' 
like  this :  "  I  can  understand  the  value  of  your  libraries,  coUeclionf 
in  natural  history,  apparatus,  models,  shops,  and  lecture-rooms; 
what  is  the  use  of  your  great  draaghting-rooms  ?  " 
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1/  I  answer  that  drawing  is  taught  in  one  for  civil  eoginccrs in 
Buoiher  for  meebatiical  engloeera;  in  another  for  architects;  in  an- 
other frec-hanJ  drawing  for  all  thfae  togytiier,  he  will  say ;  "  Why 
t«ach  fr«c-band  drawing  at  all  ?    That  is  ralher  artistic  than  indus- 

Is  it  ?  I^k  at  a  few  reoents  facte.  A  few  years  since  the  State 
of  Maaaachusetts  passed  a  law  requiring  free-biind  drawing  lo  be  pro- 
tided  for  in  tJie  public-ecbool  system  tbrougliout  the  State.  The  city 
ol  Boston  did  the  same.  Stale  and  city  combined  to  call,  from  the 
great  EagUsh  school  for  induatrial  art  at  South  Kensington,  Mr.  Wal- 
ter Smith,  at  a  salary  of  85,000,  to  direct  the  schools  of  that  city  and 

Mr.  Smith  has  worked  on,  and  the  restilt  ie  that  already  this  in- 
ilnctioD  has  boen  admir:ibly  developed.  Now,  why  has  this  been 
doDc?  Has  the  Slate  of  Stassachuselts,  which  wo  have  always  known 
1*  *o  thoDghful  iti  its  U-gishition  und  tiducution,  really  fallen  into  mere 
dikllanleism  t  Not  at  all.  Look  at  a  few  more  tigures  from  the  census. 

In  ISTO  Itie  prodnat  of  Massachusetts  in  printed  cottons  was  over 
111,000,000,  and  her  product  of  other  goods  into  which  the  arte  of 
Ugo  cnt^r  as  a  matter  of  first  importance  was  doubtless  even  more. 
Vuucbusctts  IE  thoughtful  as  ever.  She  sees  that  other  States  are 
("Tntaking  her  in  manufacturee  so  £ir  as  quantity  and  quality  of  ma- 
]  are  concerned,  but  she  determiues  to  distance  them  by  epread- 
tfaruugfaotit  her  borders  knowledge  of  the  principles  of  beauty  in 
lr<ign  ami  skill  in  them.  And  she  never  did  a  wiser  thing.  It  will 
ttU  on  a  maltitude  of  industries.  Why  do  we  import  such  vast  quan- 
of  English,  German,  arid  Danish  glassware  and  pottery  ? — he- 
ihtty  ore  better  in  material  than  ours  ?  No  ;  but  because  they 
W<  ft  beauty  in  design  which  leads  the  most  illiterate  to  choose 
ibniL  Why  do  we  import  such  quantities  of  silks  and  carpets  and 
fUnUM  and  wall-papers  from  France  ?  The  Cheneye  make  silks  as 
|Hm)  in  (joality  on  this  side  of  the  ocean  as  the  Compagnie  Lyonnaise 
nkt  on  the  other ;  the  Bigelows  make  carpels  just  as  good  in  ma- 
larial brrc  ae  the  D'Aubusson factory  makes  there;  and  yet,  when  otir 
and  dnughters  see  these  foreign  fabrics,  they  immediately  prefer 
Wliy  ?  Simply  becanse  there  generally  are  in  the  foreign  prod- 
ad  Bakill,  a  lirauly,  a  taste  in  design,  that  appeal  to  that  sense  of 
Imty  which  God  has  implanted  in  the  rudest  of  our  race. 

Other  nationa  in  this  warfare  of  industry  see  this.  England  is  de- 
VMlDg  milliunM  to  art  education,  in  order  to  keep  up  hermannfaciures, 
Mid  It  haaeatablisbed  in  the  Privy  Council  a  science  and  art  eection  to 
ArM  lUa  upouditure  wisely  ;  Germany  is  doing  even  more ;  France 
Am  bocs  doiog  it  for  generations,  and  it  has  given  her  the  supremacy 
ttai  far  in  a  multitude  of  branches  of  manufacture. 

If  yon  with  to  sue  how  these  uations  have  done  and  are  doing  this, 
la«k  at  Ur.  Swtaon's  admirable  little  hook  on  "  Technical  Education." 
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You  will  there  see  that  Prussia  alone  gives  industrial  education 
varioua  braaches  to  over  11,000  men.  li'  you  wish  to  see  how  publio- 
Bpirittd  Individuals  have  done  tbia,  visit  the  draugh ting-rooms  of  the 
Cooper  Institute,  and  Worcester  InBlitule,  and  Lafayette  College. 

Already  the  value  of  this  is  known  to  our  man  u  fact  are  r«,  Mr. 
Stebbins  tells  ua  that  one  silver-ware  establishment  in  the  city  of  New 
York  pays  a  graduate  of  one  of  these  foreign  scboots,  for  making  de- 
signs and  patterns,  as  high  a  salary  as  our  Empire  State  gives  its 
Governor. 

Bui  it  may  be  said,  "The  Frenob  are  naturally  artistic;  oar  people 
ore  not,"  But,  look  at  history  ;  see  how  it  disposes  of  tbese  short  and 
easy  excuses  for  doing  nothing.  The  French  are  descended,  on  one 
side,  from  the  most  unartistic  nation  of  antiquity,  and  on  the  other 
from  painted  barbarians.  As  to  the  former,  one  of  their  greatt-si  poeW 
boasted  that  his  fellow-Romans  could  tyrannize  over  die  world,  but 
had  no  capacity  for  art.  As  to  the  latter,  Guizot,  one  of  the  greulest 
of  statesmen  and  historians,  shows  that  the  barbarian  ancestors  of  iM 
French  had  the  same  fundamental  ideas  as  American  savages.  V| 

When  our  ancestors  were  savages,  their  ancestors  were  savages. 
It  is  only  a  few  generations  since,  if  they  wished  for  good  arlislio 
wurk,  they  had  to  send  to  Italy  for  it.  The  French  are  "  nnliirallj 
artistic  "  because  Lianconrt,  and  other  patriots  like  him,  began,  a  biiD' 
dred  years  ago,  to  create  those  great  syslema  of  education — scientific, 
industrial,  and  artistic — which  have  given  the  French  almost  the  mo- 
nopoly in  supplying  products  of  skill  and  beauty  to  the  markeU  of 
the  whole  world. 

To  complete  the  system  provided  by  the  great  congressional  Wl 
of  160^',  it  was  declared  that  instruction  in  ftliLiTARV  Tactics  shall  sIm 
he  in  eluded. 

Not  least  among  the  evidences  of  staleftmanship  in  that  bill 
this  last  clause.  The  idea  it  embodies  has  been  too  long  neglccled. 
Of  all  fatal  things  for  a  republic,  the  moat  fatal  is  to  have  its  edncatwi 
men  in  various  professions  so  educated  that,  in  any  civil  coniinotioi), 
they  must  cower  in  corners,  and  relinquish  the  control  of  armed  forcu 
to  communists  and  demagogues.  The  national  colleges  have  i-arried 
out  this  part  of  the  act,  sometimes  by  giving  advanced  niilitary  in- 
struction, but  generally  by  careful  drilling  of  the  whole  body  of  stu- 
dents. The  system  has  been  found  to  give  health  and  manly  dignity 
to  the  student ;  to  the  notion  it  is  to  give  a  groat  body  of  well-iraimiL 
men,  ready  to  organize  and  control  the  beat  elements  of  society  i 
any  outbreak  of  anarchy  or  treason. 

And  now  a  few  words  regarding  the  general  education  which 
with  these  varioua  branches  of  industrial  and  scientific  cducatio 
The  student  must  be  not  only  trained  as  a  specialist,  he  must  also 
educated  as  a  man  and  a  citiien.    Hence  the  necessity  of  blend 
into  the  various  special  courses  certain  general  studios  calculated  ' 
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giv«  breadth  aud  foruEigltt  and  iusiglit.  Among  theee  I  uame,  first, 
uutniction  in  Histohy  and  Politicai.  Science. 

On  lliis  enbji'Cl,  llie  "  new  education  "  lays  stress,  and  especially 
on  the  hieiory  of  our  own  raco  aud  (.-ountry.  The  subject  has  been 
udly  neglected  J  but  more  and  more  it  is  seen  that,  to  train  men  to 
hoild  up  the  fiiture,  we  must  show  them  with  wbat  successes  and  tail- 
ores  itieir  predecessors  have  built  up  the  past. 

Tbuught,  too,  shoold  be  siirred  on  the  more  pressing  problems  in 
Social  Science,  and  among  them  the  best  methods  of  dealing  with 
psBpvrii^m,  crime,  insanity,  sanitary  management,  and  public  instruc- 
tion, l-'onndations  for  study  on  these  migbl,  at  least,  be  laid,  and 
righl  direction  given  to  those  whose  tastes  turn  toward  participation 
ID  jJublic  aflairs. 

So  thongbtful  man  will  deny  that  it  is  well  to  give  even  tost  ndents 
b  ioduBi  rial  branches  access  to  the  best  thoughts  of  the  best  thinkers 
— iW  study  of  the  great  languages  and  Litebatubk  does  this — and 
Hj'.'i.'iuUy  is  it  done  by  the  study  of  this  wonderful  language  aud  lii- 
Drtturi-  of  onr  own. 

Another  most  important  means  of  discipline  and  culture  is  lo  be 
(oBod  in  the  study  of  the  N^atitbai,  Sciences.  On  these  much  of  in- 
4»trial  and  general  progress  depends.  They  discipline  the  power  of 
nWrvBltou,  aud  reasoning  upon  observation.  Tbey  give,  too,  a  cult- 
arc  to  the  sense  of  beauty  in  form,  und  fitness  in  adaptation. 

But  I  am  aware  that  objection  is  made  to  tbe  study  of  Xatural 
Scirooe  i>n  the  ground  of  a  dangerous  materialistic  tendency. 

But  can  this  objection  be  well  founded  V  Among  iho  many  strik- 
iBK  [luogcs  in  Herbert  Spencer's  "  Treatise  on  Education  "  is  one  of 
'  interest  on  this  point.  Ue  asks,  what  would  any  author  think 
|icrflon  to  come  into  his  presence,  praise  bis  works,  and  dwell 
ajKiu  their  beauty  and  perfection,  when  the  author  knew  that  this 
iittOTr  had  never  read  a  single  paije,  or  even  a  single  line,  of  tbeni  ? 
Asd  what,  then,  must  the  Great  Author  of  nil  things  think  of  one  who 
Ifaiu  r»iues  into  his  presence,  extols  his  works  in  all  moods  and  tenses, 
tkoGr^'ut  Author  knowing  that  this  flatterer  has  never  studied  out  a 
liftr  In  the  gn-at  book  of  Nature — nay,  that  he  has  discouraged  others 
ton  •ludying  it  ?  I  come  now  to  certain  GtJii>iNG  idkas— necessary  in 
WT^^  out  »ny  worthy  system  of  scientific  and  industrial  edm^alion. 

1.  Of  these  I  n.inie  trXBBCTARtANisu.    Our  own  charter  makes 
^mai  of  all  sects  and  parties,  and  of  no  sect  or  party,  .equally  eligible 
>•  ill  nSccB  and  appnintmentB."    For  this,  some  good  men  have 
ytil  it  iheir  duly  to  denounce  us  from  pulpit  and  press  as  "  god- 
l>ut  it  has  proved  our  salvation.    It  has  enrmted  benefactors  of 
J  m«d.    That  it  h.is  taken  strong  hold  upon  the  people  is  shown 
tlw  taiUIons  given  the  institutions  on  this  basis,  nnd  by  tlie  steady 
np|HMi  of  thcae  di-spite  all  calumnies.    There  is  no  other  possible 
^mm  fat  ttw  development  of  great  institutions  for  scientific  and  indufr 
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trial  education.  To  confine  their  choice  of  prol'i.'S5orB  to  any 
nomination,  or  circle  of  denominations,  is  to  dwarf  them ;  to  put  theuj 
under  ooQtrol  of  any  synod,  conference,  association,  council,  or  con- 
vention, is  to  strangle  them, 

2,  I  n,ime  fb&edou  of  choice  betwern  vAJtiotis  coukseb  of 
STCDT,  The  old  way  in  the  more  venerable  colleges  and  uni%'ersitie( 
was,  to  force  all  etudents  through  one  single  classical  course — the  »ame 
for  all.  This  system  the  "  new  education  "  discards.  General  conrse* 
in  literature,  science,  and  ans,  are  presented,  as  well  as  special  courses 
having  reference  to  the  great  industries ;  and  the  student,  with  the  ad- 
vice of  friends  and  instructors,  takes  that  which  best  suits  the  hent  of 
his  mind.  Wc  believe  that  the  results  are  already  better  than  ihtH 
of  the  old  system.  Certainly  they  could  not  be  worse.  The  famous 
"  Blue- Book  of  the  Parliamentary  Commission"  on  advanced  educa- 
tion, in  England,  shows  that  under  the  old  system  there  seventy  per 
cent,  of  the  students  in  their  great  aohools  and  universities  take  no 
real  hold  upon  classical  studies.  Few  will  claim  that  oar  system  of 
classical  instruction  is  better  than  that  in  England.  If  any  of  yon 
tliinlc  it  more  promising,  look  at  President  Barnard's  cogent  statislice 
on  this  point.  We  make  no  opposition  to  e.lasBical  instruction.  We 
agree  that,  for  those  who  take  earnest  hold  of  it,  it  la  one  of  the  no- 
blest means  of  discipline  and  culture ;  but  it  is  no  less  evident  thut  for 
those  who  do  not  take  hold  of  it — who  merely  "drone"  over  it — itii 
one  of  the  worst. 

3,  I  name  eqpautt  in  posmos  and  piuvilegk  bet  wees 
FBKENT  CQUK8E8  OF  STPDT.    I  havc  already  shown  Iiow  courses 
study  in  science,  and  especially  those  bearing  on  industry,  have  Ven 
held,  in  various  places,  virtually  inferior  to  courses  of  study  in  lilrfn- 
ture.    Against  this  we  stand  pledged.   We  are  determined  to  IinlJ  al 
courses  and  all  students  as  equal ;  educating  them  together,  ^rnA-Vi 
iug  ilifm  together,  welcoming  tliem  back  as  alumni  together, 
the  "new  education"  does  not  merely  endeavor  to  give  a  grw' 
range  of  studies,  it  seeks  also  to  improve  ukthods.    Let  me  meat: 
two  of  these : 

1.  I  name  the  better  use  op  the  lkctork  btsteu.    Th'isp  w 
knew  Louia  AgaBsii  well  will  never  be  at  a  loss  to  recall  cimve 
tions,  instructive  and  entertaining;  but  I  think  that,  among  thnn 
none  conveyed  a  better  mixture  of  philosophy  and  fun  than  hb  d»' 
cation  of  the  recitation  of  text-books  by  rote,  as  it  has  been  so  l 
practised  in  our  American  colleges.    No  system  was  ever  belter 
oulated  to  deaden  enthusiasm  and  stiiTen  knowledge.    More  and  n 
wo  are  coming  to  see  that,  wherever  possible,  we  must  bring  the  livi 
mind  to  bear  on  the  student.    Thus  m.iy  wo  supplement  text-bo< 
and  take  from  them  their  present  woodenness  and  dreariness. 
•   S.  I  name  thk  union  op  study  op  Ttmros  with  stoby 
TBtsoe.    Under  the  old  system  it  was  book  in  the  morning,  l 
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iho  afternoon,  book  in  the  evening — an  aneeasing  round  of  studying 
what  niOTi  have  aaid  about  things.  Under  tbo  better  system  of  the 
TorioDi  instituCions  for  scieutiiic  and  industrial  education,  the  atudeul 
pMS«s  frequently  from  Btndy  about  tliinga  to  study  of  the  things 
tbemselTes,  in  laboratory  or  workshop,  in  draugh ting-room  or  museum, 
or  ill  the  field.  Every  science-  must  now  have  its  laboratory  practice, 
and  tbtTcby  are  given  to  lectures  and  recitittions  reality  and  interest. 
Tliurehy  I»  gained  ability  to  bring  theory  to  bear  upon  practice. 

But  an  objection  of  another  sort  is  raised.  It  is  said,  "Why  give 
in&truelion  in  classical  branches  at  all  ?"  I  answer,  for  three  reasons : 
1.  Bei-uuse  the  act  of  Congress  declares  expressly  that  tliey  shall  not 
tn  ei eluded.  2,  Because  to  those  who  wish  them  they  are  an  eicel- 
Itnt  means  of  culture.  3.  Because  we  wish  to  avoid  that  old  mistake 
ol  Mpsratiug  industrial  and  sciontiGc  students  from  classical  students. 
Hfrvt'iforp  students  in  science  and  technology  have  been  banished  to 
•unii;  jiiile  special  college  in  some  remote  corner  of  a  town  or  State, 
vhile  rlassical  students  have  had  a]l  the  prestige  arising  from  conneo- 
tinn  with  large  and  thoroughly  equipped  institutions.  We  stand  upon 
tW  principle  of  considering  one  student  the  equal  of  another — the 
Kiulrnt  in  science  and  industry  the  equal  of  the  student  in  clnsuce. 
Wi'  Rtsnd  against  any  separation  which  shall  serve  to  perpetuate  that 
lid  tabordination  of  men  in  the  new  education  to  men  in  the  old. 
But  it  is  objected  that  the  new  system  does  not  provide  for  mental 
iue.  Never  was  a  charge  more  absurd.  Discipline  comes  by 
MdiM  that  take  hold  of  a  man,  and  of  which  he  takes  hold.  Is  it  not 
nil^Rt  that  the  new  system,  which  adapts  studies  to  the  tastes  and 
OTta  of  tuon,  is  more  snre  to  take  hold  and  be  taken  hold  of  than  the 
old  mtnn,  which  grinds  all  alike  through  the  same  processes  and 

But  it  is  said,  "Why  concentrate  your  resources  in  one  institn- 
tion?"  I  answer,  because  that  is  the  only  way  in  which  you  can  e\er 
b»r»  ilie  work  done.  To  erect,  equip  and  maintain  labonilories,  work- 
top*, farms,  collections,  libraiies,  observatories — all  this  demands 
(rut  wta*. 

To  h»vc  such  institutions,  you  R)ust  pay  the  price.  While  the 
aa  already  stated,  regarding  preliminary  public  instruction,  is  to 
diMrihnie  resources,  the  rale  in  regard  to  advanced  eduealion — scien- 
tHk,  Kraenil,  or  indastrial — is  to  concentrate  resources.  Look  at  it. 
Ifce  lut  report  of  the  Bureau  of  Education  shows  in  the  tTnited  States 
ttT  lavtilutions  called  colleges  or  universities,  and  you  can  count  on 
■kBfl&Ktn  of  your  hand»  all  those  worthy  of  either  name. 

Wiaely,  then,  have  the  irrent  Slates  refused  to  yield  to  ulamors  for 
■Bilti'ring  or  frittering  away  these  funds.  Wisely  have  individuals 
pOTrrd  ont  their  wi-allh  to  supplcmeut  them. 

To  institution  in  our  own  Slate  already  over  tl,fiOO,000  have 
hwD  giren  by  individuals,  and  I  trust  that  this  is  but  a  beginning. 
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Do  you  say  that  iliis  einlowinont  maybe  too  large?  Comp; 
endowment  for  the  increase  of  intelltctual  wealth  with  any  one  of  a 
thousand  endowmeiitB  for  the  increase  of  material  wealth.  Look  at 
the  hotels  of  your  great  cities.  Some  of  ihcm  have  cost  more  than  the 
entire  outlay  in  buildings  for  advanced  instruction  throughout  wh 
States. 

But  it  may  be  said,  "  Why  not  devote  all  your  resources  to  n 
cultural  experiments  and  instruction?"  I  answer — 1.  The  law  of  the 
United  States  does  not  allow  it.  2.  Because  in  the  interest  of 
agriculture  itself  we  should  educate  men  lo  develop  other  iodustriea. 
What  is  the  great  want  of  our  Western  Statea  at  this  moment  ? 
Greater  agricultural  production  ?  No.  What  they  want  ia,  the  de- 
velopment of  great  and  varied  manufacturing  industries,  so  near  them 
that  it  shall  no  longer  take  two-thirds  of  a  bushel  of  com  lo  carry  the 
otlicr  third  from  producer  to  consumer. 

And,  finally,  it  is  objected  to  the  "  new  education  "  that  it  is  god- 
less.   There  is  nothing  new  in  this  chnrge.    It  has  been  made  against 
every  great  step  in  the  progress  of  scienco  or  education.    And  yet  il 
has  certainly  been  found  that  iflthoiigh  ideas  of  religion  are  changed 
from  age  to  age,  the  change  has  tended  constantly  lo  make  these  re- 
ligious ideas  purer  and  nobler.    The  majority  of  the  Fathers  of  the 
Church  hold  the  new  idea  of  the  rotundity  of  the  earth  tncomp.ilible 
with  salvation,    Martin  Luther  lliought  Copernicus  a  blasphemer  for 
his  new  idea  that  the  earth  revolves  about  the  sun,  and  not  the  nun 
about  the  earth.    Dean  Cockbiirn  declared  the  new  science  of  Geolnfrv 
a  study  invented  by  the  devil,  and  unlawful  for  Christians.  Wlitu 
John  Reuchlin  and  his  corapecj-s  urged  the  substitution  of  studiMi 
the  classics  for  studies  in  the  medieval  scholastic  philosophy,  tl 
bookN  were  burned,  and  they  themselves  narrowly  escaped  the  »i 
fate. 

No,  my  friends ;  every  study  which  tends  to  improve  the  indnsli 
of  mankind  makes  a  man  nobler  and  better.    Every  study  wbicbgi 
man  to  know  more  of  the  history  of  his  race,  gives  him  to  see  tni 
and  more  clearly  the  finger  of  Providence  in  history;  every  stni 
which  brings  his  mind  into  contact  with  the  thoughts  of  inspired  mi 
as  exhibited  in  our  literatures,  builds  up  his  manlinesB  and  his 
nesB,  and  every  study  which  brings  him  into  close  cuntnci  with  Na' 
in  any  of  its  fields  not  less  surely  lifts  him  "  through  Nature  up 
Nature's  God." 

1  have  thus  sketched  very  meagrely  the  growth  thus  far  of 
"  new  education."    Its  roots  are  firm,  for  they  take  fast  hold 
the  strongest  material  necessities  of  our  land  ;  its  trunk  is  thrifly, 
it  is  fed  by  the  moat  vitalizing  currents  of  thought  which 
through  our  time;  nay,  the  very  blasts  of  opposition  to  this 
have  but  strengthened  it;  the  winter  of  discontent  through  which 
has  passed  haa  but  toughened  it ;  and  in  agriculture  and  every  bm 


rv ;  ill  every  BCtenco  and  art  wliich  niiniBtcra  to  either  j  in  all 
lopRi«nt  of  human  tUougbt  whicli  is  to  mnke  men  better  and 
1  is  to  bear  a  ricb  fruitage  for  tlie  Slate,  for  the  nation,  and  for 
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I  oce'a  ey^s  kept  open,  how  very  much  there  is  to  excite 
llert'Sl  in  a  summer  stroll  besido  the  seal  Marine  life — the 
I  tliai  represent  the  life-zone  that  belts  or  fringes  the  great 
ig  world  of  waters — is  so  peculiar,  eomc  exquisitely  beau- 
lUe  sea  anemones,  others  droll  and  grotesijue,  as  the  great 
iwn  as  the  Crustacea,  The  tide  ia  out.  See  that  bird  with 
ring  npward.  A  beautiful  fund  lonal  adaptation  it  is — for 
Biall  fitones  are  Inmed  over  so  deftly,  and  thus  its  food,  the 
worms,  are  exposed.  It  is  the  avocet.  So  we  turn  avocet, 
tick  in  the  operation.  Ahl  we  have  dislnrijed  a  poor  poly- 
Tffugee  in  his  retreat.  See  how  threateningly  he  snaps  at  us 
pairs  of  pincers  like  formidable  blacksmith-tongp.  What  a 
)king  fellow  he  is  I  Now  he  is  off,  running  sidewise ;  for 
go  "forward,  backward,  and  oblique."  There  is  speed 
lat  the  gait  is  so  comical.  But  crabs  are  given  to  flank- 
U,  We  determine  to  try  one  on  him;  so  with  the  slick  juet 
him  laterally,  and  a  hllip,  and  he  is  on  his  back.  At  tbifl 
ink,  who  is  always  facetious,  and  who  had  just  been  saying 
ad  omc  from  the  Bowling  Green  (he  meant  Alley),  says,  we 
eked  the  poor  fellow  off  his  pins — and  that  it  was  a  ten-strike, 
»r  oar  enlightenment,  "Don't  you  see  that  crab  stanv 
"  Xow,  it  so  happens  in  this  connection  that  it  is  jus. 
i-pin"  arrangement  tliat  t)ie  naturalist  founds  his  division 
I,  u  one  of  the  three  orders  of  the  great  class  Crustacea. 
lods,  or  ten-fooled,  include  the  crabs  and  lobsters,  and  rank 
H  in  their  class, 

who  cater  to  high-living  are  now  announcing  the  arrival  of 
KLL  CKAB8,"  We  propose  to  give  a  succinct  account  of  four 
lunonest  crabs,  and  shall  in  passing  take  note  of  these  "  soft 

itt  onpc  made  a  picture  of  a  child ;  a  gay,  graceful,  romping, 
knt  little  one  it  was.  It  was  ye.irs  itftcrward,  in  another 
t  bv  limned  a  youtli,  lovable  and  full  of  life.  And  it  was 
thia,  »o<i  in  some  other  place,  that  be  painted  the  portrait 
rown  man,  with  a  countenance  staid,  stern,  and  uncompao* 
JUibougb  the  artist  did  not  then  know  it,  the  three  paint- 
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iiigs  were  of  ilie  enmc  iudividiial — it  wua  simply  the  childhood, 
and  maohood,  of  one  porsou.    Many  years  ago  ihe  naturalist  described 
a  little  cruataucan  vhicli  was  noticed  swimiuing  gayly  and  briskly  in 
the  Bea.    It  was  a  pert  little  thing,  rather  pretty,  and  very  quaint.  It 
had  hirge,  full  eyes.    In  fact,  ibey  were  enormously  so  for  such  a  di- 
luiniitivo  being.     Between  these  great  optics,  projecting  downward 
like  the  coulter  of  a  plough,  was  a  long,  sharp  spine.    On  each  side  of 
the  body  wiin  a  ranch  shorter  spine,  and  over  this  short  spine  on  each 
side,  and  high  up  near  the  back,  were  two  fan-Uke  structures,  almost 
suggestive  of  wings,  as  with  these  four  it  really  sped  its  way  through 
the  water.    Between  these,  and  from  its  back,  rose  by  far  the  longest 
spine,  almost  equal  to  its  entire  self  in  length.    It  was  immensely 
long,  yet  delicate  and  sharp.    This  otUre  little  thing  received  the 
name  ZoSn pelagi'-a.    In  rank  it  was  considered  an  entomostracan, 
lowest,  the  very  pariah  of  the  race.    The  naturalists  also  found  afr" 
other  little  crustacean,  something  larger,  and  not  so  testy-looking 
either.    It  had  not  the  formidable  spineo,  but  it  had  feet  on  the  ab- 
domen, which  Zoe  had  not.    There  were  also  other  great  ditfereueei 
it  had,  however,  like  Zoe,  large  eyes;  and  so  the  systematista  na 
it  Metfoliipg.    Well,  just  here  the  joke  comes  in,  if  indeed  we  m 
suppose  a  joke  possible  in  so  serious  a  science  as  zoology,  espec' 
in  the  department  of  the  crabs.    But  the  fact  was  that  Zoe,  and  . 
galops,  and  Cancer,  were  but  the  childhood,  youth,  and  adult  si 
of  the  same  Individual,  namely,  the  crab.    Now.  as  Cancer  by  eomm 
consent  belongs  rightly  to  the  highest  crustacean  rank — ^that  is, 
decapods — so  do  Zoiia  and  Megalops. 

The  common  edible  crab  of  Europe  has  for  its  acientifio  na 
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Cancer  pagurm.    It  is  a  much  more  massive  crab  than  our  edi 
crabs;  individuals  have  been  known  to  Weigh  twelve  pounds 
Let  the  reader  compare  the  cut  of  the  European  crab,  Fig.  1,  with 
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rUie  Amvrloan  e<Iible  crab  (Lupa  dhantha),  Fig.  2.  It  will  bo  noticed 
lat  fur  ipecies  has  a  sharp,  spiny  eitonsioii  eacli  side  of  thlj  carapace, 
ml  a  jwir  of  oar  likc,  swimming  luga  bi'hiud.  It  is  a  much  more 
ctivc  ariinial. 

AH  rnistacpans  exuviate,  or  ciiat  ihfir  hard,  shtlly  coveriug  at 
M»l  iHicw  a  year.    It  has  bctni  eaiJ  quilc  graphically  that  "  the  new 
niiU"^i>ini.-iit  is  so  soft  and  yielding,  and  ihc  muscles  in  fiuch  a  daccid 
^Hji,  tbal  the  limbs  are  drawn  throiigb  the  small  openings  at  the 
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moHi  n  HUf-k  nearly  filled  wiib  Boine  fluid  may  be  drawn 
■ti  an  upi'iiin^  niiifh  SBiidk-r  iban  the  sack  itsplf."  It  should  not 
^  fofV<>tt«i,  boweviT,  that  the  neck  in  the  great  claws,  or  nlpperR,  is 
flw^ii  tiy  lliin,  knifi--like  blades,  or  platen  of  shell ;  and  it  is  certain 
•bt  in  drawing  onl  the  ihumbs  they  arc  cut  into  long  shreds,  which 
^wl'llc**,  wbeii  drawn  out,  come  together  immediately  and  heal. 
A*  giving  n  peep  at  the  private  life  of  the  European  crabs,  let  ns 
B  off  the  erpam  of  a  paragraph  from  Gossc,  The  naturalist  has 
'iMi  I'tplnrins  the  rocks  on  ihe  Entrlish  coast,  and  says: 
"I'crriiig  inio  &  hole  I  saw  a  tine  iargo  crab.  I  pulled  him  out, 
nrried  bim  liome.  There  came  out  with  him  the  claw  of  a  crab 
ilar  MM-,  hut  (|nilc  sot^,  which  I  supposed  might  have  been 
in  there  by  my  gentleman  to  cat.  After  I  bad  got  bim  out — 
*»•  a  male — I  looked  in,  and  saw  anoJlier  at  the  bollom  of  the  hole. 

(d  nt  home,  I  found  that  I  bad  lei'l  my  ]>ocket-knifc  at  the  mouth 
lfc«  cnb-holr.  I  returned  ;  the  crab  bad  not  moved.  I  drew  it  out. 
'  it  was  a  «oft  crab,  the  sbol!  being  of  tbo  consistence  of  wet 
■■nt.    It  was  n  fi-niah-,  loo,  and  had  lost  one  claw.  What, 
ai»  wo  to  infer  from  tbia  association  ?    Do  the  common  crabs 
i»  paint?    ,\nd  does  one  keep  guard  at  tbe  moutb  of  the  cavern. 
Ir  ita  romort  i*  undergoing  its  change  of  skin  ?    I  have  no  doubt 
the  rittw  of  lis  malo  was  unintentionally  torn  off  in  its  efforts  to 
Mrtno  bold,  when  resiaiiug  my  fngs  in  drngying  him  oui." 
Bm  it  i«  in  AnK-ricu.  after  all,  that  Ihe  habits  of  crabs  at  thoir 
TW.  r, — IS 
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time  of  esuviatiuo  should  be  ihe  best  kriuwD.  TKe  soft-slii-l 
condemned  as  I'ood  in  Europe,  it  being  considered  ds  in  a  sickly  eta 
at  tliat  time,  just  as  birds  are  when  moulting.  And  may  not  \\\\h 
BO?  However,  in  tliis  country  the  procuring  of  the  soft-shell  crikb 
a  great  and  profitable  industry.  Hence  any  intelligent  "  criihhei 
knows  a  good  deal  ol'  their  habits.  For  many  years  we  knew  an  ol 
fisherman,  lie  was  quite  illiterate,  hut  of  mora  than  the  average  iuti 
Ugence  of  his  class.  He  was  an  old  "crabber"  too.  As  he  long  su 
plied  my  family  with  fish,  I  often  got  him  into  converxatiun.  U 
here  I  must  be  allowed  to  quote  myself,  as  in  the  Amtriean  A'aturaJii 
vol,  iii.,  giving  the  old  man's  own  words :  "  I  hev  ketehed  soft  cfil 
for  market  many  a  year.  The  crab  sheds  every  year,  chiefly  in  earl 
summer.  At  that  time  the  ho  one  is  mighty  kind  to  bis  niate.  Win 
she  shows  signs  of  shedding,  the  he  one  comes  along,  and  gets  on  th 
she  one's  back,  quite  tenderly-like,  and  entirely  protects  ber  fri'iii  il 
enemies,  whether  of  fishes,  or  of  their  owa  kind.  She  is  now  f!elliii| 
ready  to  shed,  and  is  called  a  thedder.  Soon  the  b.ick  begins  to  hum 
nigh  to  the  tail.  She  is  then  called  a  bmler.  The  he  one  is  then  vtrj 
anxious  to  find  a  good  place  for  her,  either  by  digging  a  bole  in  iho 
snnd,  or  mnd,  or  else  looking  up  a  good  cover  under  some  sea-wewi. 
Here  be  bnngH  ber,  all  the  time  hoveriug  nigb,  and  doinir  battle  for 
her,  if  any  thing  comes  along.  She  now — and  it  only  takes  a  fiw  min- 
utes— withdraws  from  the  old  shell.  And  she  comes  out  perfecl,  iu 
every  part,  even  to  the  inside  of  the  liairs,  ibe  eyes,  and  hiug  feelri*) 
almost  like  llie  whiskers  of  a  cat.  At  the  first  tide  she  is  fat.  and  tlw 
shell  is  soft,  just  like  a  thin  skin.  She  is  then  called  a  si>ff-»liill,  and 
it's  ibe  first'ttders  that  bring  the  high  price.  At  the  second  tiiW  i^Ik 
is  perfectly  watery,  and  transparent,  and  is  iben  called  a  biu  ilir :  bul 
Bbe  is  not  worth  much  then.  At  the  third  tide  she  is  ugain  u  hard 
theU,  as  she.  always  was,  only  bigger." 

"  Have  you  seen  all  this  with  your  own  eyes  ?"  we  asked. 

"  Lor',  sir,  ye»  ;  himdreds  and  hundreds  of  times." 

To  the  epicure,  tlie  soft-shell  crab,  when  fried,  is  a,  great  duin 
It  is  oaten  entirely,  like  boned  turkey;  and,  as  a  luxnrv,  niiglit  Iw 
compared  to  a  boneless  fish.  That  it  is  an  entirely  umdijei'lioiinWi 
fond,  is  fur  from  certain.  It  does  not  agree  with  everv  ime,  thai  il 
aure.  It  is  a  great  business  in  New  Jersey.  Almost  any  morning,  it> 
summer,  the  sight  may  be  seen  at  tlie  Port  Monmouth  dock  of  urjliml- 
ing  tbem  from  the  cars  on  to  the  steamboat.  They  are  sbipiml  w 
market  iu  boxes,  each  containing  about  six  dozen  of  these  sofi-ebcU 
crabs,  and  covered  on  the  top  with  wet  sea-weed.  Some  idea  of  I 
importance  of  this  business,  while  it  lasts,  may  be  formed  fmwi ' 
fact  that  the  neighborhood  of  Shark  River  will  ship  daily  about 
hundred  dozen.  These  will  bring,  on  an  average,  about  SI. 60  a  doij 
When  scarce,  they  bring  almost  fabulous  priuee.  Tlie  businc 
however,  somewhat  precarious.    In  some  places,  noted  for  being  | 


hard 
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seeming  drsertion  sometimes  occiin^,  which  mny  cotuiuiie  for  sevDral 
>9!>uii$.  Shark  River  13  a  good  cr:il)liiiig-ground,  and  yet  it  is  siilyi'Cl 
lo  »  closing  lip  lit  tht'  mouth  by  the  washing  up  of  tliu  sea.  Wben 
jlii*  occurs,  the  water  is  loo  fresh,  and  the  cral>s  may  [lerisli. 

Tht.-  crolibere  are  now  working  more  ejfilematically.  They  luiild 
peas,  or  cars,  out  in  ihe  water,  lite  top  being  opened  to  the  light,  and 
lllie  Ridoa  being  latticed,  or  made  of  laths,  which  admit  the  water 
liwly.  The  bottom  is  covered  with  clean  stones  or  coarse  gravel, 
Iiiti>  tliesit  the  crabs  are  put  as  fast  as  caught,  whether  shedding  or 
Ml;  nnJ,  lis  fast  as  they  shed,  they  are  taken  ont, 

A»  mentioned,  onr  edible  crab  literally  baeks  out  of  the  bIicII  ;  that 
iii,ilCOmc«  ont  at  an  opening  behind.  The  i(ni«/u«,  or  horseaboe- 
crah,  arts  directly  contrariwise.  The  bhell  cracks  open  at  the  front, 
uil  llie  niitmal  emei^es  forward,  instead  of  fi'om  behind,  or  backward. 
In  fact,  the  Bimeture  of  the  shell  makes  this  the  only  possible  mode. 
h  ttT  years  ago,  the  officers  snpcrintending  the  building  of  the  fort  at 
Sonjy  Uoolt  became  greatly  interesled  at  witnessing  tliiB  exuviation 
of  the  ulu'll  i}{  Liiinil'i/i  /'oli/j>/n-m'is,  ami  they  declared  that  the  fel- 
\m  w.is  cpi-win^  hiiu^eirout  of  his  mouth  1 

Bat  wc  Imvc  two  others  to  inlrodncv — a  brace  of  qnccr  creatures 
'Wj  !ire,  Inily  ;  and  one  of  them  is  a  positively  "crusty  customer." 
Smioi'  rail  him  (he  nohlier-crab  ;  and  certainly,  if  agility  and  seeming 
'oufici-  make  up  the  martiul  element,  then  a  valorous  little  fellow  he 
»■  The  mnU's  have  one  hand  enormonslj  large.  Thif,  when  cloRed 
upontlie  front  of  the  body,  is  suggestive  of  the  altitude  of  a  violinist 
~i»tu<x  vrv  boys  tntod  lo  call  it  the  fiddler-erab.  Fig,  3,    The  natui'.il- 
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it  Gf!<i«imu»  roeana,  a  name  highly  expressive  of  its  allri- 
MnL  Some  have  rendered  the  wordu  "calling  crab,"  This  is  too 
r  diort  "f  thi-ir  sign!  Ilea  nee.  The  words  iiro  intended  to  indicate 
Nil  lluf  nrtioii  uf  the  ciab  and  its  effect  upon  the  belioMer.  When 
MOMwl.  thvjr  go  (cutlling  over  the  mnd  lo  their  burrows,  the  males 
ffc  !  !  ■  hi*  gn-at  claw  aloft,  and  waving  it  in  a  manni-r  that 
uly  like  beckoning,  or  challenging,  and  at  the  same  time 
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threatening,  and  ihis,  too,  nliil^  in  full  mid  niastci'ly  retreat. 
Heems,  as  it  migliC  be,  u  Liliimlian  FulstaS';  und,  if  rendert^d  in  Uomeric 
Btrain,  GelaaUnut  vocant  would  signify  the  "  langhter-provokiug  chsX- 
leiiger."    Indeed,  Gelastmus  never  scea  anyliody,  whether  great  or 
Hinall,  but  fortli  ho  )i\iy\n  his  eliullenge  iti  puntomiuie,  for  up  goes  ihitt 
threaluuing  huge  meuibor,  so  thiit  its  owner  U[)pearfi  to  be  habitnally 
bent  ou  something  higb-hunded.    Aa  ihia  swivj  ing  of  the  great  fiddle- 
like claw  seems  to  start  and  direct  Or  animate  ibe  retreat,  it  is  ludi- 
crously auggestive  of  a  musical  condnctor  beating  time  by  gwaying  a 
baes-viol  instead  of  his  bdton,  the  effect  ol"  hia  fccentrioity  being  to 
cause  a  stampede  of  uU  the  fiddlers.    This  crab  excavates  holes  iu  the 
earth,  a  mole  and  a  female  occupying  one  hole.    Into  this  retreat  it  rt- 
lirea  with  astonishing  celerity  when  olflrraed,  and,  having  gained  ila 
hole,  it  literally  bari'icades  the  entrance,  by  turning  round  and  rioting 
it  up  with  ilB  big  hand,  leaving  just  room  enough  for  the  little  kci^ 
eyes  to  keep  a  sharp  lookout  at  whatever  may  be  passing.    In  tli^| 
burrows  they  spend  the  winter,  probably  in  hibernation.    More  tiinn 
once,  when  jiursuiiig  the  fiddler  who,  with  fiddle  aloft,  ran  swifllj, 
has  the  writer  had  the  luxury  of  a  slip  and  fall  ou  the  slimy  claj  of 
Fiddler  Town,  as  we  called  a  certain  place  in  the  aall-meadow*,  wlierc 
Ihcsu  fiddlers  lived.    Those  mixliaps  were  really  enjoyable — that  is, la 
tbo^e  who  looked  on. 

Thvre  ia  a  group  of  cmbs  which  has  a  curious  habit,  made  ne 
sary  on  account  of  the  unprotected  condition  of  the  hinder  pnrti 
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their  bodies.    This  is  entirely  naked;  hence  these  crabs  occupy 
etnpty  bIicIIr  of  eea-snails,  winklcR,  and  such  univalves.    It  is  callvtl  I 
hennit-erab,  or  Paguru«,  by  the  systematists,  Fig.  4.  Tlie  most  conn 
species  on  the  Atlantic  coast  is  the  little  hermit — Paffurus  lunffie 
A  pair  of  nippers  at  the  extremity  of  the  tail,  or  naked  abdomen,* 
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ihW  it  to  prip  the  columelln,  or  upper  part  of  the  inside  of  tbe  ebell 
tbsi  it  occnpk-e,  tliiis  keeping  itsi^lf  GDiigly  in  place.    As  llie  erah  in- 
ervWM  iu  size  l.y  growth,  it  has  to  cliange  its  home  for  one  more 
roomy ;  aotl  this  leads  to  eome  remurkable  exhibitions  of  its  instincts. 
The  sight,  wliich  we  have  often  beheld,  is  one  of  exciting  interest. 
Waleb,  now,  if  you  please.    Here  is  a  fat  little  hermit-crab,  whope 
(lofoieile,  like  a  struit-jackel,  has  become  decidedly  uneonifortal)le,iind 
he  is  sumewhut  distracted  about  it.    He  is  out  a  hoiise-buntiiig — that 
b  a  lileml  fact.    See,  he  has  found  an  empty  shell.    It  is  not  so  hand- 
loine  na  the  one  he  now  occupies,  but  it  is  a  little  larger.    Look,  bow 
lie  ahnost  lifts  it  up  among  his  ten  feet,  every  one  of  which  is  an  in- 
icTcsted  inspector,  as  each  must  bear  its  pmt  in  sustaining  tbo  estiib- 
li»limi"nt.    Kow  be  rolls  it  round  and  round,  all  over  and  over,  deli- 
tWclt  mnnipulating  its  sculpture  occasionally  ;  he  is  not  only  testing 
iu  ipn-itic  gravity  like  a  philosopher,  but  also  aeema  to  have  an  eye 
to ^jivurunces.    Now  comes  the  most  essential,  the  inspection  of  the 
nt*rior.    Will  it  fit?    Tliat  is  the  chief  consideration.    He  inaerta 
i:>kins*e8t  finger,  and  tborfiugbly  probes  tbe  whole  matter.    One  more 
tiiil — and  now  it  seems  thai  the  nntennie,  or  feelers,  enter  into  the 
miDiiliation.    And  what  an  amonnt  of  feeling  deliberation  does  tbis 
•Urp  involve !    Well,  tbe  thing  appears  to  be  satisfactory.    It  is  evi- 
dpiilly  decided  that  the  new  house  will  answer.    And  now  comes  the 
ni«i  Irving  time  of  all — for  "moving"  is  a  trying  time.    But  PaguniS 
■  MUAtcd  by  considerations  that  fall  not  to  tbe  lot  of  migratory  mor- 
i»l*of  the  bii>edal  sort.    His  accountability  is  of  the  ten-lnlent  order. 
With  his  eyes  ho  surveys  the  entire  silualion.    What  1    Tea,  it  is  so  I 
Hf  has  moved,  and  settled,  and  has  got  the  house  "all  to-rights." 
Tliii  whole  thing  was  done  in  ihe  twinkling  of  an  eve.    It  vacates  the 
•H  boiise,  whisks  its  tail  round,  and  enters  the  new  one  backward,  as 
3«Iio[  into  it  from  a  gun.    In  fact,  unless  watching  intently,  the  whole 
-      iL.:at  will  elude  the  eye,  like  a  trick  of  legerdemain.    And  tbe 
i«  not  far  to  seek.    If  tbat  soft,  nude,  defenceless  body  were  ex- 
but  for  an  instant,  it  miglit  become  tbe  prey  of  some  darting  fish. 
Th^w  hermit-crabs  are  highly  pugnaeious.    We  once  took  a  pair 
"'thrra  that  wi'  >iti8j>ectcd  of  being  anxious  to  change  their  houses. 
Tify  Wi  n  put  in  a  vessel  of  sea-water,  and,  full  in  sight  of  them,  was 
pW«d  an  i-nipry  winkle  shell,  which  we  supposed  was  of  the  right 
.  How  they  did  fight  for  it !    It  was  a  battle  for  life.    One  suo- 
iW,  at  last,  and  died.    The  survivor  coolly  surveyed  his  victim, 
lh»B  ■urvcyt-d  the  new  premises.    After  ibis,  be  promptly  entered 
pOMuion ;  and  then,  pitiful  to  relate,  he  fell-to  eating  his  defunct 
Ob,  the  cannibal  1 
TV  enl  ( Fig.  4 )  given  of  a  hermit-crab  shows  nctinea,  or  zo5pbite, 
iIm  •bvU.    These  lire  snmetiraes  called  aea-unemones,  and  animal 
I, Ml  Kcriunt  of  their  being  real  animals,  with  a  flower-like  form. 
oUa*  Criulacen,  which  embraces  the  creatures  of  whom  we 
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hiive  given  this  brief  skeicb,  is  immense  in  tlie  number  of  sped 
eomi^ose  it  \  ami  lliese  hiive  a  wide  range  of  size,  some  being  so  eiu«U 
as  to  be  only  discernible  by  tb^  microscope,  vbilc  some  arc  niiuiy 
feel  in  length.  Tbe  hugest  of  tbem  all  is  a.  spidc-r-like  ereniur*,  the 
Miwrucheira,  or  long-armed  erab  of  Japan.  The  cabinet  of  Rut- 
gers College,  New  Jersey,  coutatus  one  of  tliem,  II  is  the  M'u-ru- 
c/ieira  Carnperi.  Vie  made  an  actual  measure  of  it,  und  found  I 
with  its  long  limbs  extended,  it  had  a  length  of  eleven  feet  six  in 
Tills  specimen  is  probably  the  largest  known. 

After  a  while,  a  crab  ceases  to  grow.    Of  course,  tbcn  nil  eulu 
inent  stops,  and  it  is  no  longer  necessary  for  it  to  get  new  clothe 
llie  old  ones  are  large  enough.    It  is  liable  now  to  bitoma  th«  vie 
of  ibc  strangest  sort  of  parasitism.    In  the  British  Museum  is  an 
erab  of  tbe  edible  species,  with  some  half-dozen  oysters  of  birjic 
growing  on  its  back,  whieh  load,  ever  iticreaslug,  tlie  oW  enib 
doomed  to  carry  to  the  end  of  its  days.    A  singular  pieee  of  im 
lion — and  enough  to  make  crabbed  the  disposition  of  the  most  amia 
Another  specimen  preserved  is  that  of  a  hairy  crab,  wlicise  ha 
seems  to  have  been  to  encourage  the  presence  of  sponges,    Aiid  il 
"sponged  on  "  with  a  vengeance,  seeing  that  it  is  not  l.irger  tim 
walnut,  and  yet  is  saddled  with  a  sponge  ns  big  as  a  man's  fist. 


SEX  IN  MIND  Am>  IN  EDUCATION. 

Br  HENBY  MAUD8LET,  M.  D. 

THOSE  who  view  without  prejudice,  or  with  some  sympnihy, 
movements  fur  improvini;  the  higher  education  of  women,  and 
throwing  open  to  tbcm  fields  of  acllviiy  from  which  they  ar« 
excluded,  have  a  hard  matter  of  it  sometimes  to  prevent  a  feel 
of  re&clion  I>eing  aroused  in  their  minds  by  tbe  orgnmeots  nf 
most  eager  of  those  who  advocate  the  reform.    Carried  away  by  t 
zeal  into  an  enthusiasm  which  borders  on  or  reaches  fannlicitni,  tl 
Beem  positively  to  ignore  the  fact  that  there  are  significant  diflenn 
between  tbe  sexes,  arguing  in  effect  as  if  it  were  noiliiug  more  " 
Oil  aSair  of  clothes,  and  to  be  resolved,  in  their  indignation  M  « 
ttu's  wrongs,  to  refuse  her  tbe  simple  rights  of  her  sei.    Thi-y  wo 
do  better  In  the  end  if  they  would  begui  by  realising  the  faut  t 
tlie  male  organizalion  is  one,  and  tbe  female  organixalion  uuothtT, 
hat,  let  come  what  may  in  the  way  of  asslmilulion  of  femiiltr 
male  education  and  labor,  it  will  not  be  possible  to  transform  a  wo 
into  a  man.    To  the  end  of  the  chapter  she  will  retain  her  spc 
functions,  and  must  have  a  special  sphere  of  developmeut  and  MCli 
determined  by  the  performance  of  those  functions. 
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li  k  qatle  eridest  ibat  muT  of  t)io»«  «rI>o  are  Comnoel  in  tbar 
«d  for  nuinjc  tb«  «dnAtum  sml  social  sistos  of  womui,  Iur«  iKt 
proper  eoDsU^ntica  to  ibe  uMurr  of  her  wrgmoiatiop,  and  to 
iW  dtnuoda  which  its  special  rnuctioos  make  upon  its  strntgth. 
TV**  itrv  nuttcn  vliicb  it  is  no;  e»#y  to  discuss  out  of  a  mtdlcai 
)«n«l ;  bat,  in  Ti«>w  iif  the  iiDportaooe  of  t\u:  subject  at  the  prvwDt 
of  the  qnratloD  of  ftrmale  edoeation,  it  bcrotnes  a  duiT  to  uao 
fLinrr  laoguagi*  tliao  wuald  otherwise  be  fitting  iu  a  literary  joumat 
TV  gisritj  of  lh«  subject  eaa  hanlly  be  cxa^^ralei].    Bcfon-  winc- 
ibHBg  tb«  |>ropiMal  lo  subject  wom:iu  to  a  syslom  of  mpnini  tniiii'Dig 
h%*  h«<ni  ftaofrd  and  a<]a{>t«d  fur  men.  and  under  w  liU'li  th<^y 
110  vbat  tbey  are,  it  is  oeedful  to  consider  whfllicr  tliis  can 
f»  ii  -ir^  ^  itbanat  aeriou*  injury  lo  her  health  and  strt  n;^th.    It  is  not 
magb  to  p(^t  to  eieci>liona1  ioBlances  of  women  who  have  under- 
wcfa  a  tRiitiinp,  and  have  proved  their  capacities  wtieii  irii-d  bj 
oiM  staadard  m  men;  without  doubt  there  are  wonu'n  who  ean, 
t>l       so  dirtioguish  themselves,  if  atimulus  be  applied  and  opjmr- 
''U ;  tbe  <{uestion  is,  whether  they  may  not  do  it  at  a  fo«t 
■I  lar^v  a  demand  upon  tbe  resourei-s  of  their  uature.    Is  it 
r  tbi'ia  to  contend  on  equal  terms  with  men  for  the  goal  of 
^  ■'-<  >  unbiiion? 

B     Ln  it  be  conaidered  that  the  period  of  the  real  educational  »irain 
aliout  the  time  when,  by  the  development  of  the 
■  i>  .1,  a  great  revoluiioii  takes  place  in  tho  body  and  mind, 
II  eztnordiuary  expenditure  of  vital  energy  is  made,  and  will 
•^uiw  iJiwMigh  those  years  after  puberty  when,  by  the  estiiblish- 
*«(vf  p<-rioiIii-at  fiiDctions,  a  regularly  recurring  demand  is  made 
ri'«ouree*  of  a  conaliintioD  that  is  going  through  the  final 
■        1  il«  K'^""*'  xnd  development.    The  energy  of  a  human  l«>dy 
t'  l."  1  l.  tiiiitfl  am)  not  ineihauslible  quantity,  can  it  bear,  without 
'•■Jtfv-  <"«iiive  mentiil  drain  as  well  as  the  niiiural  physical 

4-1=.  ;,  I  so  great  at  that  time?  Or,  will  the  prolit  of  the  one 
>•  M  tk«  dmimcRt  of  the  other  ?  It  is  a  familiar  experience  that 
»ik^'^(^\^-\  '  -u-al  work  renders  a  man  incapable  of  hard  mental 
•ft  hi»  .  •.ntrgy  having  been  exhausted.    Nor  dm's  il  mnt- 

■■»lljr  by  wliul  channel  the  energy  be  expended;  if  it  be  used 
;-r  way  it  i«  not  available  for  use  in  another.    When  Xuliiro 
iu  on*  dirertion,  she  must  economise  in  another  dircetlon. 
Ihti   '  icul  of  puberty  does  draw  heavily  npon  the  vital 

vv".    I.  .    rab'  conjlimiion,  needa  not  to  be  pointed  out  to 
«h«  know  the  nature  of  the  impoitant  physiologieal  changes 
,  take  place.    In  |>enioii»  of  delieate  ccumtitutinn  who  hnx-o 
.  (rndi-liey  to  di^eiiHe,  uii<l  who  have  little  vitality  lo  ypare, 
i«  apt  to  break  out  atth.il  time;  the  new  drain  eslahlislicd 
drprn'ril  tbe  enn*tilutioii  of  the  vital  energy  necessary  to 
Ibv  MiURiy  that  wan  lurking  in  tt.    The  titne  of  puberty 
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and  (lie  years  Mlowiug  it  are  iLerefore  jusily  acknowlidgcd 
critical  lime  for  the  female  organ) satiou.    Tlio  real  meaning 
physiological  ehangcs  which  constitute  pnberiy  ia,  thni  the  wc 
thereby  titled  to  conceive  and  bear  children,  and  undereots  the 
and  mental  changes  tbai  are  comieeted  n  ilh  the  devetopnu-'ot 
reproductive  system.    At  each  rectirriug  period  there  are  all  thi  ■ 
arations  for  conception,  and  nothing  is  more  necesHary  to  the  p. 
ration  of  female  health  than  that  these  changes  should  lake  phicu 
regularly  und  completely.    It  is  true  that  many  of  ibem  are  desiioed 
to  be  fniitlesB  so  far  as  their  essential  purpose  is  concerned,  hut  it 
would  be  a  great  mistake  to  suppose  that  on  that  account  th«y  migbt 
be  omitted  or  accomplished  incompletely,  without  harm  to  the  licneral 
health.    They  are  the  expressions  of  the  full  physiological  activity  of 
the  organism.    Hence  it  is  that  the  outbreak  of  disease  is  to  often 
heralded,  or  accompanied,  or  followed  by  suppression  or  irregulsrily 
of  these  functions.    In  all  cases  they  make  a  great  demand  upon  lbs 
physiological  energy  of  the  body  :  they  are  sensitive  to  its  sufltrinpi^ 
however  these  be  caused  ;  and,  when  disordered,  they  aggravate 
mischief  that  is  going  on. 

When  we  thus  look  the  matter  honestly  in  the  face,  it  won 
seem  plain  that  women  are  marked  out  by  Nature  for  very  dilt'Lti-iii 
offices  in  life  from  those  of  men,  and  that  the  healthy  perlomimiTO 
of  her  special  functions  renders  it  improbable  she  will  succceit.  ami 
unwise  for  her  to  persevere,  in  running  over  the  same  course  at  lb« 
same  pace  with  bim.  For  such  a  race  she  is  certainly  weighte'l  ^ 
fairly.  Nor  is  it  a  sufficient  rejily  to  this  argument  to  albgc,  a»  « 
sometimes  done,  that  there  are  many  women  who  have  not  the  op|^"^ 
tiuiity  of  getting  married,  or  who  do  not  aspire  to  hear  childrcii ;  ioi 
whether  tliey  care  to  he  mothers  or  not,  they  cannot  diupciisf  nitli 
those  physiological  functions  of  their  nature  that  have  refercni'p  10 
that  aim,  however  much  they  might  wish  it,  and  they  eannoi  liisiv 
gard  them  in  the  labor  of  life  without  injury  to  their  health.  VatJ  .| 
cannot  choose  but  to  be  women  :  cannot  lebel  suceeBwfully  agaiiiM  lU 
tyranny  of  their  organization,  the  complete  development  and  (iitifiiuB 
wherf  of  must  take  place  after  its  kind.  This  is  not  the  exprtssi-iii  (rf 
prejudice  nor  of  false  sentiment;  it  is  the  plain  statement  of  a  pb)ii^ 
logical  fact.  Surely,  then,  it  ia  unwise  to  pass  it  hy ;  first  or  Urt 
it  must  have  its  due  weight  in  the  dclennination  of  the  prolri  ■  ' 
woman's  education  and  mission;  it  is  best  to  ntogniEe  it  j 
however  we  may  conclude  finally  to  deal  with  it. 

It  is  sometimes  said,  however,  that  sexual  difference  onght  t  "t 
have  any  place  in  the  culture  of  the  mind,  and  one  hears  it  afllnncJ 
with  an  air  of  triumphant  satisfaction  lii.it  there  i.  in  nipntsl 

culture.    This  is  a  rash  statement,  which  arguei*  i  thoucUl  « 

insincerity  of  thought  in  those  who  make  it.    Tl  'X  in  mind 

as  distinctly  as  there  is  sex  in  body;  and,  if  the  iitiiiil  u  to 
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ite^btM  raliofw  of  which  its  nature  is  ciipabic,  regard  must  be  had  to 
tli9  Bi'  >lilif*H  which  corrolatu  difti'i'i'iiues  of  aes.    Tij  aim,  by 

liu«t)8  >        I  ,>iion  and  [iiir!«iii[8  in  Ul'c,  lo  assimilate  the  femalo  to  the 
male  mlnri,  might  well  be  prQiiouuced  as  lUM-ise  and  £ruit]es3  a  lulior 
M  it  would  be  It)  fiirive  to  assimiliite  Ihc  female  to  the  male  body  by 
UMB*  of  thi- Niiini' kind  of  (ihysical  training  :md  by  I  be  ailoptiun  of 
ilie  wimc  puniuiis.    Without  donbl  there  bnve  l>ecu  some  striking  iu- 
itTincva  of  I'Xlniordiiiiiry  women  who  have  shown  great  mental  piiwer, 
va\  ihmc  may  fairly  be  quoted  as  evidence  in  support  of  the  right  of 
iramen  lo  the  best  mental  culture;  but  it  is  another  matter  when 
tlwy  «r»  udduciHl  in  support  of  the  afiserlion  that  there  is  no  ees 
in  mind,  Kod  that  a  system  of  female  education  shouhl  be  laid  down 
nn  ihc  same  lined,  follow  the  same  method,  and  hare  the  same  ends  in 
vxM,  a»  a  sysitm  of  education  for  men, 

Li't  me  pjin^e  here  to  reflect  briefly  npon  the  influence  of  ses  upon 
oiiiiL    Iti  its  physiological  sense,  with  which  we  are  concerned  here, 
•atiil  is  tli«  sum  of  tho««  funetioMB  of  the  brain  which  are  commonly 
«n  M  thought,  fueling,  ami  will.    Now,  the  brain  '\%  one  among  a 
W  of  organs  in  the  commonwealth  of  the  body ;  with  these  organs 
il  It  iu  the  cloBest  physiological  sympathy  by  definite  paiha  of  nervous 
nDmnnieation,  has  spocinl  con-eajlondence  with  them  by  internuncial 
nTI^4b^M;  so  that  its  functions  habitually  feel  and  declare  the  influ- 
■ire  of  the  diffi-rurit  organs.    There  is  an  intimate  consensus  of  fnnc- 
Bunt    Though  it  is  the  highest  organ  of  tlie  body,  the  coordinating 
enire  to  which  imprMsions  go  and  from  which  reaponses  are  sent,  the 
tttm       fnncriiins  of  the  inferior  organs  wiih  which  it  lives  in  unity 
Act  Mtsrollally  its  nature  as  the  organ  of  menial  functions.    It  is  not 
ly  ilial  disorder  of  a  particular  organ  hinders  or  oppresses  these 
L'tioii*,  but  it  uffeciB  them  in  a  particular  way ;  and  we  have  good 
— n  lo  bpliKvo  that  this  special  pathological  effect  ia  a  consequence 
liilogical  effect  which  each  organ  exerts  naturally 

ll.   1  and  function  of  mind.    A  disordered  liver  gives 

to  glontny  fcoltngs ;  a  diseased  heart,  to  feelings  of  fear  and  aiipre- 
—  ;  morbid  irritation  of  the  reproductive  organs,  to  feelings  of  a 
li  •|iecla1  kind — ihese  are  familiar  facts  ;  but  what  wo  have  to 
i*,  that  each  particular  organ  has,  when  not  disordered,  its  spe- 
*le  ud  r^ential  influence  in  the  production  of  certain  passions  or  feel- 
From  of  old  the  influence  has  beeu  recognized,  as  we  see  in  (he 
^Rnne  by  whtcli  the  different  jiassions  were  located  in  particular  or- 
pin 'A  \\\v  lioily.  the  heurl,  for  example,  being  made  the  seat  of  cour- 
livfr  Ihe  *eat  of  jealousy,  the  bowels  the  seat  of  compassion  ; 
1  fli  .iiL-h  we  do  not  now  hold  that  a  passion  ia  aroused  anywhere 
I  I  :■■  111  tbo  brain,  wo  believe  nevertheless  that  the  ortjans  are 
I  I  in  the  pHmiiivo  pasKiona,  and  that,  when  the  |iiisi>ii)n  is 

.         ciolent  action  by  some  outward  cause,  it  will  discharge 
f  stMin  thu  organ  and  throw  its  functions  into  commotion.    In  fact. 
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lis  tlie  unifomiity  of  thought  among  men  is  due  to  H.-  iiiti*'nrin  Q\y 
lion  of  lh«  cxtcrnitl  eensee,  as  tlioy  think  alike  hi-vu  ■.     ■ '  •  huvr 
same  number  and  kitid  of  senses,  bo  the  uniformiiv  "  ndnm 
al  passions  is  due  probably  to  the  uniform  operulii:<:>  <j>  >r,i<  itile 
organs  of  tlic  body  upon  the  brnin ;  ihey  t'ei'l  alike  bi-e.iueu  ihey  ha' 
the  same  number  and  kind  of  internal  organs.    If  this  be  so,  theu 
organs  come  to  be  CKBcntial  constituents  of  our  mental  life, 

The  mo»t  striking  illustration  of  ilie  kijid  of  or^uuic  action  whi 
I  am  endeavoring  to  indicate,  is  yielded  by  the  influeiiee  of  the  repr\> 
duclive  organs  upon  the  mind;  a  complete  mental  revolution  Wing 
rnnclo  when  they  come  into  activity.    As  great  a  change  takes  plaiw 
in  the  feelings  and  ideas,  the  desires  and  will,  as  it  is  poseiblt-  to  ii 
agiiie,  and  lakes  place  in  virtue  of  the  development  of  iLeir  fimcliui 
Lot  it  be  noted,  then,  that  this  great  and  impoi-tant  nii-nlal  chanj^ 
different  in  the  two  scses,  and  reflects  the  diflercnco  of  their  i>.!i|K't'li 
organs  and  functions.    Before  experience  haa  opened  their  ejvs  1 
dreams  of  a  young  man  and  maiden  differ.    If  we  give  attention  to  itil 
physiology  of  the  matter,  we  see  that  it  cannot  be  oihenvise,  ami  if«l 
look  to  the  facts  of  pathology,  vrhich  would  not  filly  be  in  plaoo  iiei 
they  are  found  to  furnish  the  fullest  confirmation  of  what,  miv'ht  W 
been  jireJicled.    To  attribute  to  the  inlluence  of  edncntion  the  iiu'iif 
differences  of  sex  which  declare  tliemselvea  so  distinctly  at  pulirn)'] 
would  be  hardly  less  absurd  than  to  attribute  lo  education  the  Will; 
differences  which  then  declare  themselves.    The  comb  of  a  cock,  llii 
tiiitlers  of  a  stag,  the  mane  of  a  lion,  the  beard  of  a  man,  an-  prnWlii 
in  relation  to  the  reproductive  organs  which  correlate  mental  iliflV 
ences  of  sex  as  marked  almost  as  tbcKe  physical  differences,  lot' 
first  vears  of  life,  girls  and  boys  are  much  alike  in  menial  and  limlil; 
character,  the  differences  which  are  developed  afterward  being  Imfll 
more  than  intimated,  alihongb  some  have  thought  lh»  girl's  paMiui 
for  ber  doll  evinces  even  at  that  time  a  forefeeling  of  her  fulure  to 
lions;  during  the  period  of  reproductive  activity,  the  mental  in 
bodily  differences  are  declared  most  distinctly ;  anil  when  that  piri' 
is  past,  and  man  and  wonuin  decline  into  second  childhood,  ihvy  co: 
to  resemble  one  another  more  again.    Furthermore,  the  bodily  (o 
ihe  voice,  and  the  mental  qualities  of  mutilated  men  approach  thnsw 
women  ;  while  women  whose  reproductive  organs  remain  from  foi 
cause  in  a  slate  of  arrested  development,  approach  the  mental  n: 
bodily  habits  of  men. 

No  psychologist  has  yet  devoted  himself  to  make, or  hat  •qW"-  l 
in  making,  a  complete  analysis  of  the  emotions,  by  resolvin 
plejc  feelings  into  their  simple  eleracnla  and  tracing  them 
their  complex  evolutions  to  the  primitive  passions  in  wliicii  I 
rooted;  this  is  a  promising  and  mucli-needed  work  which  i' nn 
he  done  ;  but,  when  it  is  done,  it  will  be  shown  probably  that  thf  j  I. 
proceeded  originally  from  two  fundamental  instincts,  or — if  w  iul<lt< 
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tou!>uesB  of  oatnroaiid  aim — passiuus,  namely,  tijat  of  Bclf-preservation, 
^tli  llii-  ways  and  menoa  of  aelf-dcfi-usc  wliicli  it  inspires  ntid  Btimulutes, 
|tnd  tlint  of  propagation,  n  ith  tlie  love  of  otHspving  and  otiier  primitive 
fc-elinys  thai  are  counecied  with  it.    Could  we  in  tniagiiiatiou  trace  man- 
kind backward  along  tbo  patb  strctuhing  throu<rh  tiic  ages,  on  wbich  It 
W  gone  forward  to  its  present  heiglii  and  eoinpleicity  of  emotion,  and 
KUppose  eacb  new  emotional  element  to  be  given  off  at  tbc  spot  where 
ll  VM  acquired,  we  should  view  a  road  along  wliicli  tlic  fragments  of 
out  higb,  special,  and  complex  feelings  were  scattered,  and  should 
[  Mth  ft  Biarting-point  of  the  primitive  instinetsof  self- preservation  and 
I  tmipagation.    Considering,  then,  the  different  functions  of  the  sexes 
In  ilie  operation  of  the  latter  instinct,  and  how  a  different  emotional 
Miuro  has  necessarily  been  grafted  on  the  original  differences  in  the 
counc  of  agee,'  does  it  not  appear  that  in  order  to  assimilate  the  fe- 
m\e  to  the  male  mind  it  would  be  necessary  to  undo  the  life-history 
maiiLind  from  its  earliest  commencement?    Nay,  wouM  it  not  be 
sarj'  to  go  Btill  farther  back  to  that  earliest  period  of  animal  life 
I'lirth  before  there  was  any  distinction  of  sex  ? 
tlK<  ItTPgoing  reflections  be  well  grounded,  it  ia  plain  we  ought 
ugnisc  ses  in  educuiion.and  to  provide  thai  the  method  and  aim 
lutal  culture  should  have  regard  to  tbc  specialties  of  woman's 
ical  Ktid  meulal  nature.    Each  ecx  must  develop  after  its  kind ; 
if  e<lucalion  in  its  fundamental  meaning  be  tbe  extenial  cause  to 
ihirhnvolutiou  is  the  internal  answer,  If  it  be  tbe  drawing  ou,t  of  the 
iuUtii:!]  qualities  of  the  indiviiUial  inlo  ifaeir  highest  perfection  by  the 
lurnev  of  (he  most  titling  external  conditions,  there  must  be  a  differ- 
ia  the  method  of  education  of  the  t^o  sexes  answering  to  difiei^ 
in  ihinr  physical  and  mental  natures.    Whether  it  be  only  tho 
iPHl  of  a  partial  truth,  that  "  for  valor  be  "  is  formed,  and  "  for 
jr  nhi-  and  fiwcel  al tractive  grace,"  or  not,  it  cannot  be  denied 
ihty  are  [urmed  for  different  functions,  and  that  the  influence  of 
functions  pervades  and  aflccts  essenliully  their  entire  beings, 
is  «cx  in  mind,  and  there  should  be  sex  in  education. 
Hi  consider,  then,  what  an  adapted  eduealion  must  have  regard 
la  the  Am  plaoo,  a  proper  regard  to  the  physical  nature  of  women 
'  lioo  givi-n,  in  their  training,  to  their  peculiar  functtonnand 
idflined  work  ns  inoiliers  and  nurses  of  children,  What- 
pimiiunit  of  an  intellectual  Kind  they  may  have,  they  cannot  bo 
"IivtM  from  ihe  iwrforniance  of  those  ollices  so  long  aa  it  is  thought 
*wt»ary  thai  mankind  sbonld  continue  on  earth.    Even  if  these  be 
^"kri  upon  as  somewhat  mean  and  unworthy  offices  in  comparison 
i)w  ooblor  (unction"  of  giving  birth  lo  and  developing  ideas ;  if, 
*{i««isg  wilb  Goethe,  wo  are  disposed  to  hold — "Kb  wiredooh  immer 

'IWImiIbM  ot  [If  >|iajnili>n  ii  wlint  WQ  are  rnncvmed  willi  here,  liiil  it  bIiouIiI  Dot  he 
MalMfcid  thai.  In  Bkc  nuniicr,  a  diD'ervnca  oroharulcr  would  grow  ont  of  the  iualluut 
rfritfNMrrMtoB  ■oil  tbo  tnniu  of  ielf-iicri-Dai!  |>roiupl«il  bj  It 
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hllbsch<?r  woiiii  man  die  Kindtr  von  den  Bnumen  "  it  ni 

Still  be  confessed  tliat  for  the  great  luajonty  of  wo  must  r 

maio  Ihe  most  important  offices  of  the  best  period  of  Wfit  ild-s.  Moi* 
over,  they  are  work  whicli,  like  all  work,  may  be  wcl'  li-ne,  an 

H'biob,  in  order  to  be  done  well,  cannot  be  done  in  a  ■  ■  irv  mai 

ner,  as  a  thing  by  tbe  way.  It  will  have  to  be  cc  !  wbethl 
women  can  ncorn  delightB,  and  live  Inboriou?  days  of  '  ual  «ci 
ciso  and  production,  without  injury  to  their  functions  as  the  concrii 
ere,  iiiolhers,  and  iiursoa  of  childi-en.  For,  it  would  be  nn  ill  thing,  if  i 
ehould  so  happen  iJiat  we  got  the  advantages  of  a  quantity  of  femat 
intellectual  work  at  the  price  of  a  puny,  enfeebled,  and  sickly  raw 
In  this  relation,  it  must  be  allowed  tliat  women  do  not  and  canno 
stand  on  the  eanie  level  aa  men. 

In  the  second  place,  a  proper  regard  to  the  mental  nature  of  wool' 
an  means  attention  given  to  those  qualities  of  mind  which  correlate 
the  physical  differences  of  her  Bex.  Men  are  manifestly  not  so  fitted 
mentally  as  women  to  bo  the  educators  of  children  during  the  early 
years  of  their  infancy  and  childhood;  they  would  be  almost  as  inncJi 
out  of  place  in  going  systematically  to  work  to  nurse  babies  as  tlier 
would  be  in  attempting  to  suckle  them.  On  the  other  band,  women 
are  manifestly  endowed  with  qualities  of  mind  which  specially  !ii  ihoin 
to  Blimulttte  and  foster  tlie  first  growths  of  intelligence  in  chilren, 
while  tbe  intimate  and  special  sympathies  which  a  mother  has  wi 
her  child  as  a  being  which,  though  individually  separate,  is  Mill 
most  a  part  of  her  nature,  give  her  an  iniluence  and  responsihili 
which  are  specially  her  own.  The  earliest  dawn  of  an  inliiut^  inl 
gence  is  its  recognition  of  its. mother  as  tbe  supplier  of  its  want* 
the  person  whose  near  presence  is  associated  ^  ith  the  relief  of  seiiKi' 
lions  of  discomfort,  and  with  the  production  of  feelings  of  conif'>rl; 
while  the  relief  and  pleasure  which  she  herself  feels  in  yicldiiii:  il 
warmth  and  nourishment  strengthen,  if  they  were  not  originallj  lb« 
foundation  of,  that  strong  love  of  oflVpriiig  which  with  unwearir'l 
tience  surrounds  its  wayward  youth  with  a  thoucand  miuisleriiig 
tentions.  It  can  hardly  be  doubled  thai,  if  the  nursing  of  bubie* 
given  over  to  men  for  a  generation  or  two,  they  would  abanditn  th* 
task  in  despair  or  in  disgust,  and  conclude  it  to  be  not  worth  wliilf 
th&t  mankind  should  continue  on  earth.  But  "  can  a  woman  forgK 
lier  sucking  child,  that  she  should  not  have  compassion  on  the  son  of 
ber  womb?"  Those  can  hardly  be  in  earnest  who  question  tliut 
woman's  sex  is  represented  in  mind,  and  that  tbe  metii. 
which  spring  from  it  qualify  her  especially  to  be  the  eucct-  > 
and  educator  of  infants  and  young  children. 

Furthermore,  the  female  qualities  of  mind  which  comrJji' 
sexual  character  adapt  her,  as  her  sex  does,  to  be  the  helj'iniH'- 
companion  of  man.    It  was  an  Faatem  ides,  which  Plitiw  )>*> 
pressed  allegorically,  that  a  complete  being  had  in  priiwat  t 
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Iwm  diridod  into  two  halveH,  wbioh  have  ever  since  beon  Beoking  to 
tutit»  toifftlirr  aii<l      rocoDstituto  the  ilivlded  unity.    It  will  liardly 
bo  d«i>i(tl  tliut  there  te  a  great  measure  of  truth  iii  tlie  fable.  Maa 
ud  woBUUt  do  complement  ouc  another's  being.    This  is  no  less  true 
of  mtnd  than  it  id  of  body;  is  tnie  of  mind  indeed  ae  a  coDseqaeneo 
oT  its  being  true  of  body.    Some  may  be  disposed  to  argue  that  the 
<;iMlr^<'s  of  mind  which  characterize  women  now,  and  have  eharac- 
d  them  hitherto,  in  their  relations  with  men,  are  in  great  meas- 
un,  itminty  if  not  entirely,  the  ailitieial  resnlts  of  tlic  position  of  snb- 
iMtioii  and  dependence  which  she  has  always  occupied;  but  those 
take  this  view  do  not  appear  to  liave  considered  the  mutter  as 
ilr#ply  u  tbcy  should ;  they  have  attributed  to  curcumstances  mncfa 
'i(  what  nn questionably  lies  deeper  than  eircum stances,  being  inherent 
in  ilip  fuodanient.-tl  character  of  seJt.    It  would  be  a  delusive  hope  to 
'    '  !.  and  a  mistaken  labor  to  attempt,  to  eradicate  by  cliango  of 
i  iiimtances  the  qualities  which  distinguish  the  female  character, 
Md  tit  woman  to  be  the  helpmate  and  companion  of  man  in  mental 
wd  hcidily  union. 

Si)  much  may  bo  fairly  said  on  general  physiological  grounds, 
Wo  may  now  go  on  to  inquire  whether  auy  ill  efl'ects  have  been  o\y 
•rrrnl  from  subjecting  women  to  the  same  kind  of  training  as  men. 
Hh-  htltt  of  experience  in  thia  country  are  not  such  as  warrant  a  full 
ud  ilcfitiito  answer  to  the  inquiry,  the  movement  for  revolutionizing 
tb  tducatioD  of  women  being  of  a  recent  date.  But  in  America  the 
nEi»  method  of  training  for  the  sexes  in  mixed  classes  has  been  large- 
hipjijied;  girls  have  gone  with  b-sya  through  the  same  curricoluni 
<jitiiily,  from  primary  to  grammar  schools,  frura  schools  to  gradua- 
'WB  in  college?,  working  early  under  the  stimulus  of  competition,  and 
di«diiiiing  any  piiviluge  of  eiex.  With  what  resnlts?  \Vith  one  re- 
mIi  rtrtainly— that,  while  those  who  are  advocates  of  the  mixed  svs- 
inn  War  favorable  witness  to  the  results  upon  both  sexes,  American 
(tmiaD*  are  brginnin^  to  raise  their  voices  in  earnest  warnings  and 
fm«ilj.  It  is  not  that  girls  have  not  ambition,  nor  that  they  fail 
pMnlly  to  run  tW  intellectual  race  which  is  set  before  tliem,  but  it 
■  mined  that  they  do  it  at  a  cost  to  their  strength  and  health  which 
*Uili  Ulk»4oug  sutt'ering,  and  even  ineapacitiites  them  for  the  adequate 
(■famDM  of  the  n.itural  functions  of  their  ses.  "Without  preteud- 
Ml  indorae  tliesn  assertions,  which  it  would  be  wrong  to  do  in  the 
ifc—iJU  of  nuiHeient  experience,  it  is  right  to  call  attention  to  them, 
■Mloolafan  sorionB  consideration  for  them;  they  proceed  from  phy- 
lUnaof  bigb  professional  standing,  who  speak  from  their  own  expe- 
,  and  they  agree,  moreover,  with  what  perhaps  might  have  been 
or  pr*ilicl*d  on  physiological  grounds.  It  may  fairly  he  pre- 
tbol  the  •tiratihis  of  com|>etition  will  act  more  powerfully  on 
{irit  ikaa  nn  boy* ;  not  only  because  they  are  more  liusceplible  by 
■Mui,  bai  bocausc  il  will  prodtice  more  effect  upon  their  constitn- 


tions  srlien  il  ia  at  all  in  exoees.  Their  uerve^entroi  Wing  in  a  et 
of  yreaier  iDStiibility,  by  rcuson  of  the  duvflopmc-nt  '  '  rejirod 
tive  fmictions,  tliey  will  be  the  more  easily  and  tin-  nmislr  div 

i-angpii.  A  great  urgitment  usuJ  in  favor  of  a  niisea  fuu,.,..ion  is  iKat 
it  affords  ndoquute  gtimulants  lo girls  for  thorough  and  tuelained  wort^ 
which  have  hitherto  been  a  want  in  girls'  schoolB ;  that  it  makes  th^H 
desirous  to  tit  themselves  onlj'  for  society,  and  content  to  rcmtH 
lunger  and  work  haider  at  Bchool,  Thus  it  is  desired  that  emalatiffl 
sliould  he  used  in  order  to  stimulate  them  to  compete  with  boys^f 
mental  exercises  and  aime,  while  it  is  not  pretended  they  can  or  shoufl 
compete  with  them  in  those  out-d'ior  exerci^ea  and  pnreuils  which  aj 
of  siicli  great  benefit  in  ministering  to  bodily  health,  and  to  siicceBB  iH 
which  boys,  not  unwiticly  perhaps,  attach  scarcely  lesa  honor  than  iH 
intellectual  sqcccsb.  It  is  plain,  then,  that  the  stimulus  of  competilionlH 
Studies  will  act  more  powerfully  upon  them,  not  only  becanse  of  ihHfl 
greater  constitutional  susceptibility,  but  because  it  is  left  frt'e  to  aoH 
without  the  compinsating  balance  of  emulation  in  other  tivMs  .if  aoB 
tivity.  Is  it  right,  may  well  be  asked,  that  it  shonid  be  so  nppiii'dlH 
Can  woman  rise  high  m  spiritual  development  of  any  kind  unless  tJiel 
take  a  holy  care  of  the  temple  of  her  body  ?  ' 

A  small  volume,  entitled  "  Sex  in  Education,"  which  has  been  p"bfl 
liBhed  recently  by  Dr.  Edward  Clarke,  of  Boston,  formerly  a  profnM^| 
in  Harvard  College,  contains  a  somewhat  startling  descripiion  of  lh^| 
biineful  effects  upon  female  health  which  have  been  produced  liy 
excessive  educational  strain.    It  is  asserted  tliiit  the  number  of  fcnml^^ 
graduates  of  schools  and  colleges  who  have  been  permanently  disnUv^H 
tf)  a  greater  or  less  degree  by  improper  methods  of  study,  and  by 
disregard  of  the  reprodnetive  apparatna  and  its  functions,  is  so  f^rral^l 
as  to  excite  the  gravcBt  alarm,  and  to  demand  the  serious  atteniiim 
the  commnnity.    "If  these  causes  should  continue  for  the  next  Imlf-S 
century,  and  increase  in  the  same  ratio  as  they  have  for  the  last  tiflj'^l 
years,  it  requires  no  prophet  to  foretell  that  the  wives  who  arc  to 
the  mothers  in  our  republic  must  be  drawn  from  transatlantic  boiiii'fcW 
The  sons  of  the  Sew  World  will  have  to  react,  on  a  magnificent  scaI^iH 
the  old  story  of  unwived  Rome  and  the  Sabines."    Dr.  Clarke  rrl»l*iW 
the  clinical  histories  of  several  cases  of  tedions  illness.  In  wbicli  li»H 
traced  the  cause  unhesitatingly  to  a  disregard  of  the  function  of  the  f**^! 
male  organization.    Irregularity,  imperfection,  arrest,  or  exces!*,  ori'Uf^H 
in  conseipicnce  of  the  demand  made  upon  the  vital  powers  at  limes  wlitnH 
there  should  rightly  be  an  intermission  or  remission  of  laV<t.  ^nA  l^M 

'  or  nil  the  inlolleclual  crrnr!  of  Hhkli  men  liuvi^  been  giiill  v,  (tri'  '  '9 

Folic  (isd  ban  bcon  more  luistbit'voua  in  iln  coDSCttuoucFi^  tlinu  lUr  tli('  'i  i'  '>^| 

CbI  lioclrinc  wliicli  inciilcnlfKl  conteiopt  of  liio  hodj  nf  Ilie  Ipniplp  nf    ■  ).ritiia^l 

lloa'c  of  the  »piril,  from  wliich  Ihc  hipliwit  nspiralion  of  mind  "■na  ti  It  l>^| 

fboliah  ID(I  frultlose  Ishor  to  ultenipt  to  dirorce  or  put  asumliT  uiiiiil  ahit^H 

Nature  bu  joined  tocher  in  ejpculial  unity;  uid  ilie  rigbt  cullure  i  '  l!  i>C^| 

lea)  ■  du(j  (ban,  »  indeed  esscDtial  to,  ibe  rtgiit  culture  of  tbc  mhld.  V 
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rollowoJ  first  by  pallor,  lassitude,  debility,  aleeplessiiess,  headache,  iieil- 
nOgi^k,  and  tbon  by  worse  ills.    The  course  of  events  is  somelhing  in 
thia  wise;  The  girl  enters  upou  the  hard  work  of  school  or  uolU-ge  iit 
lh«  >gv  of  fifteen  years  or  thereabouts,  when  the  function  of  her  sex  has 
periiaps  been  fairly  established;  ambitious  to  stand  high  in  i^lass,  she 
|HintKa  her  studies  with  diligence,  perse veruncc,  constancy,  allowing 
hwm'lf  no  days  of  relaxation  or  rest  out  of  ihe  school-days,  paying 
no  ittcaiion  to  the  periodical  tides  of  her  organization,  unheeding  a 
drain  "that  vunM  make  the  stroke  oar  of  the  university  crew  falter." 
For  n  linji-  nil  seems  to  go  well  with  her  studies;  she  triumphs  over 
nwlf  and  female  eoaipeiitora,  gaius  the  frout  rank,  and  is  stimulated 
to  continnetl  exertions  in  order  to  hold  it.    But  in  the  long-run  Katnre, 
which  cannot  be  ignored  or  defied  with  impunity,  asserts  its  power; 
ticnuve  losaes  occur;  health  fails,  she  bccomeu  the  victim  of  acheB 
trnl  ].ain»,  is  unable  to  go  on  with  her  work,  and  compelled  to  seek 
tandical  u'lvice.    Restored  to  health  by  rust  from  work,  a  holiday  at 
till  tm-side,  nnd  suitable  treatment,  she  goes  back  to  her  atudies,  to 
b(^a  Again  the  isatne  course  of  unheeding  work,  until  ebe  has  com- 
pl'lfj  ih«  curriculnm.  and  leaves  college  a  good  scholar  but  a  delicate 
luil  ultng  wimnin,  whose  future  life  is  one  of  more  or  less  Buffering. 
Fm  ahe  docs  not  easily  regain  the  vital  energy  which  w.ia  recklessly 
Hoiticnl  in  the  netpilremeut  of  learning;  the  special  functions  which 
•ti  Ii>  her  future  oftici's  as  woman,  and  the  full  and  perfect 
1  iimni  of  which  is  essential  to  sexual  completeness,  have 

iNn  ilvranged  ftl  n  erilioal  time;  if  she  is  subsequently  married,  she 
•  unfit  for  the  best  discharge  of  maternal  functions,  and  is  apt  to 
■offit  from  I  vftrii'ty  of  troublesome  and  serious  disorders  in  connec- 
ivitli  tbirni.  In  some  cases  the  brain  and  the  nervous  system 
■liKrIjf  lo  llw  exhanvtive  cftbrts  of  undue  labor,  nervous  and  eveji  men- 
til  diwnlpr*  di-oloring  themselves. 

'       1  pietnrc,  painted  by  an  eipericnced  physician,  of  the 
iittjecting  young  women  to  the  method  of  education  which 
ii"  W'o  fr&nied  for  young  men.    Startling  as  it  is,  there  is  nothing 
ii it  which  may  not  well  he  true  to  Nature.    If  it  be  an  effect  of  exces- 
uid  ill-regulated  study  to  produce  derangement  of  the  functions 
iltw  female  ovganiiiition,  of  which  so  far  from  there  Iteinji  an  ante- 
improbability  thrre  is  a  great  probability,  then  there  can  be 
tquratioa  that  all  the  subsequent  ilia  mentioned  are  likely  to  follow. 
iajHtrtjint  phyninlogical  change  which  takes  place  at  puberty, 
•u(><),  M  it  io,  by  so  great  a  revolution  in  mind  and  body,  and 
Ufgv  nn  expenditure  of  vital  energy,  may  easily  and  quickly 
:i  "■«  hontthy  limilJi  nnd  pass  into  a  palhologicul  change,  under 
■f  #xee*«ivc  sliuiulalinn,  or  iu  persons  who  are  constitii- 
'  nhiiie  nerve-centres  are  more  unstable  than  natu- 
iliar  meilicfti  observation  that  m^iny  nervous  dis- 
'•rtmof  •  miniT  kind,  and  oven  euch  serioas  disorders  as  chorea, 
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epilepsy,  infiiinity,  are  often  connected  witli  irroguluitiv*  or  supp 
of  tlioau  imponant  futiolions. 

Li  addiiion  to  the  Ul  effects  upon  the  bodily  nlileh  are 

dueed  directly  by  an  exeeBsivc  mental  applicaiioD,  tn  l  a  couseijue 
developnitiit  of  tlic  nervous  system  at  the  expi^tcu'  ■  f  the  nuiriU' 
functions,  it  is  alleged  that  remoter  i-flects  of  an  injurious  cbari 
are  produced  upon  the  entire  nature,  mental  and  bodily.  Thv 
of  development  of  ilie  reprodiiclive  system  discovers  itself  in  the 
ical  foroi  and  in  the  mental  character.    There  is  au  imperfect  de' 
opment  ot  the  Btruutuxe  which  Nature  has  provided  in  the  feina 
nursing  her  offspring. 

"Fonnorly,"  wriiet  another  American  [iliysiciui.  Dr.  N,  Allen,  "wii 
ort'iiuimtion  was  geucrally  possosscdli;  American  women,  and  tbevfoandh 
litlle  (tilUcult]'  in  aursing  tlieir  iDfants.  It  was  onlj  ocG<isii.iuHl);  in  oas<*i 
some  delect  tn  the  crj^aizalion,  or  n'bc<rc  sickness  of  suine  kind  had  overtake 
tlie  motlior,  that  it  became  Decessary  to  resort  tn  the  net-nurse,  or  to  feeding  b 
hand.  And  the  En^'lisli,  iho  Scoleh,  the  German,  the  Canadian,  the  Ttemi. 
and  the  Irish  women  who  nre  living  in  this  country,  generally  norse  llipir  ctO 
dren ;  the  txceptions  arc  rare.  lint  how  is  it  with  our  American  women  vh 
beccniio  niotliere  (  It  hna  hoen  supposed  by  some  that  all,  or  nearly  all  of  than 
could  nnrae  their  uffapring  just  as  well  as  not;  that  the  disposition  odItm 
wuntini;.  nnd  ihut  they  did  not  care  sbont  having  the  tronUe  or  confiaoncs 
Dceessnrily  nttendhig  it.  But  this  is  a  great  miBtake.  This  ver;f  indiffereneM 
aversion  shows  soiiiothing  wron^  in  the  organization,  as  rcll  as  in  the  disafl 
tloii  ;  if  the  pljysical  system  were  all  riglit,  the  mind  and  natural  iasn^ 
would  genendly  be  right  also.  While  there  may  be  here  and  there  cases  of  tin 
Idnd,  such  an  indisposition  is  not  always  found.  It  is  n  fact  that  large  numhon 
of  onr  women  are  aniions  to  nurse  their  ofl'spring,  and  iniike  tlio  attenipi ;  tlirg 
persevere  for  a  while — perhaps  for  weeks  or  months — noil  tlien  fail.  .  .  .  Jhtft 
is  stifl  another  class  that  cannot  nurse  at  all,  havint;  neither  Ihe  or^s 
nourishment  necessary  to  make  a  beginning." 
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Why  should  there  be  such  a  difference  between  Amcricnii  worm 
and  those  of  foreign  origin  residing  in  ihe  same  locality,  or  hciwei'i 
them  and  their  grandmothers?  Dr.  Allen  goes  on  to  ask.  Tlie  aiiawci 
he  fitiilp  in  the  undue  demands  made  npon  the  brain  and  nervouH 
tem,  to  the  detriment  of  the  organs  of  nutrition  and  secretion  : 

"  In  consequence  of  the  great  neglect  of  physicsl  exercise,  and  the 
nons  application  to  study,  together  with  various  other  influences,  large  nam! 
of  onr  American  women  have  altogether  au  undue  predominance  of  the  nervoQ 
tcmperBoient.    Il'  only  here  nud  there  on  individaal  were  fodnd  with  snch  a 
organizAtioa,  not  much  harm  comparatively  would  result ',  hut  when  a  m^jori 
or  nearly  a  m^ority  have  it,  the  evil  becomes  one  of  no  Broall  mnguitnde." 

To  the  same  effect  writes  Dr.  Weir  .Mitchell,  an  emineut  Am 
physiologist : 

"Worst  of  all,  to  my  mind,  most  destructive  In  evnry  way,  ia  th«  A 
view  of  female  education.    The  time  taken  for  the         »^'oub  iiislrnct! 
girla  extends  to  the  age  of  eighteen,  and  rarely  nvrr  this,    During  these 
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fttf  IK  nadtirsoiiig  SQoh  orgnnio  deTelopmeiit  as  renders  them  remarkablj'  een- 
tllln.  .  .  .  To-day  tho  Aiuarivnii  woninn  is,  to  s^esik  plainly,  pLy^it'ally  anfit 
for  lier  duties  as  womim,  kcid  >9,  porbapa,  of  all  civilized  females,  the  leiLst  quiili- 
M  b>  andoftake  thaso  wei^htior  tnaks  whleh  tiLX  eo  lieovil/  tho  nerTouB  system 
of  mui.  She  U  oot  fairly  uji  tu  what  Nature  oska  from  her  oa  wife  and  mother. 
Qa«  will  she  sustain  herself  under  the  pres^^uro  of  thoae  yet  more  ezaotiog 
daliM  wbiiih  nowadays  she  is  eager  to  share  with  man  i " 

Here,  tlien,  is  no  uDCertain  testimony  as  to  the  efiects  of  the  Amer- 
ican ayatem  of  female  education :  eome  women  who  are  witbout  the 
ifiJlincl  or  desire  to  nurse  tlieir  offspring,  eome  who  have  the  desire 
liatnot  ihe  capncity,  and  others  wl  10  have  neither  the  instinct  nor 
t)iri:ii{>ucilj.  The  facts  will  hardly  be  disputed,  whatever  may  finally 
W  ih«  aecfptwi  interpretalioo  of  them.  It  will  not  probably  be 
■rni'd  th.tt  nn  abwnce  of  the  capacity  and  ihe  instinct  to  nurse  is  a 
fwtili  of  hif^liiT  development,  and  that  il  should  be  the  aim  of  woman, 
u  >ii«  advuncm  to  a  higher  level,  to  allow  the  organs  which  minister 
lo  thia  foDctioQ  to  waste  and  finally  to  become  by  disuse  as  rudimen- 
Ufy  lo  her  sex  aa  thev  are  in  the  male  sex.  Their  development  is 
iioiibly  in  close  sympathy  with  that  of  the  organs  of  repruduction, 
«  •rrest  thereof  being  often  associated  with  some  defect  of  the  lai- 
bf;  so  that  it  might  perhaps  fairly  bo  questioned  whether  it  was 
n)[tl  and  proper,  for  the  race's  eake,  that  a  woman  who  has  not  the 
wUi  or  puwvr  to  nurse  should  indulge  in  tho  functions  of  maternity. 
T«  may  lake  note,  by-the-way,  that  tho^e  in  whom  the  organs  are 
mud  invoke  the  drcss-makcr's  aid  in  order  to  gain  the  appearance 
rflbcn;  they  are  not  satisfied  unless  lliey  wear  the  show  of  perfect 
Wubood.  However,  it  may  be  in  the  plan  of  evolution  to  produce 
tt  MUM  future  period  a  race  of  ei'xless  beings  who,  undistracted  and 
nharuMil  tiy  the  ignoble  troublen  of  reproduction,  shall  carry  on  (he 
faMleclQAl  ork  of  the  world,  not  otherwlne  than  aa  the  sexless  anta 
'    '         '  iind  the  fighting  of  the  oommunily, 

:  If,  the  consequences  of  an  imperfectly  developed  reprodnc- 
ire  not  sciual  only;  they  are  also  mental.  Intellectually 
.it'.)  there  is  a  deficiency,  or  at  any  rate  a  modilication  an- 
_-  lo  the  physical  deficiency;  in  mind,  as  in  body,  the  indi- 
fo  reach  the  ideal  of  a  complolo  and  perfect  wornimhood. 
UT  ^<  .;i  :  >  'it'  A  true  education  be  to  make  her  reach  that^  it  cannot 
nrttialytMii  true  vduoation  which  operates  in  any  degree  to  unsex 
Ht;  br        i«  fundiimental,  lies  deeper  th.in  culture,  cannot  be  ig- 
or  defioil  with  impuuily.    Yon  may  hide  Nature,  but  you  can- 
^HtAltU^i*b  iL    Consequently,  it  doe^  not  seem  impossilile  thnt,  if 
■Wipt  to  do  iO  be  sortou^ly  and  persistently  made,  the  result 
W  •  moiwtrcwty — something  which  having  ceased  lo  be  woman 
I^BIHM  man— "00  quelque  chose  de  monstrueux,"  which  the  Comle 
^^HPwfaria  {»rcbode»,  "  cet  etre  repugnant,  qui  dcj^  paralt  ^  notre 
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Tht  foregoing  consiJorations  go  to  show  that  !'■  ren^on 
woDiaTi's  position  lies  in  her  nature.    That  she  .  cotupe' 
with  men  in  the  active  work  of  lifts  was  probably  Hecnnvv',  rot  ha 
had  ibe  power,  she  had  not  the  desire  to  do  bo,        b(^-ause,  havi 
ihe  capacity  of  functions  which  man  has  not,  ehc  ''"vs  foniid  her  pi 
nre  in  performing  them.    It  in  not  simply  that  being  stronger  in 

body  than  she  ia,  has  held  her  iu  snbjoctiou,  and  debarred  ber  fi 
careers  of  nclion  which  he  was  rcsolred  to  keep  for  himself; 
maternal  functions  must  always  have  rendered,  and  must  eonti 
to  render,  most  of  her  activity  domestic.  There  have  been  timi 
enough  in  the  history  of  the  world  when  the  freedom  which  she  hai 
had,  and  the  position  which  she  lias  held  in  the  estimation  of  men, 
would  have  enabled  her  to  assert  her  claims  to  other  functions,  had 
she  so  willed  it.  The  most  earnest  advocate  of  her  rights  to  be  some- 
thing else  than  what  she  has  hitherto  been  would  hardly  argue  that 
she  has  always  been  in  the  position  of  a  slave  kept  in  forcible  so 
jection  by  the  superior  physical  force  of  men.  Assuredly,  if  she  bai 
been  a  slave  she  has  been  a  slave  content  with  her  bondage.  But  it 
may  perhaps  be  said  that  in  tliat  lies  the  very  pith  of  the  mailer- 
that  she  is  not  free,  and  does  not  care  to  be  free  ;  that  she  is  n  tit 
and  does  not  know  or  feel  it.  It  may  he  alleged  that  she  has  liv 
for  so  many  ages  in  the  position  of  dependence  to  which  she  wi 
originally  reduced  by  the  superior  maseular  strength  of  man,  fa 
been  so  thoroughly  imbued  with  inherited  habits  of  suhinission,  ii 
overawed  by  the  influence  of  customs  never  questioned,  that  she 
not  the  desire  for  emanctpalion  ;  that  thus  a  moral  bondage  has 
established  more  efieclual  than  an  actual  physical  bondage; 
she  has  now  exhibited  a  disposition  to  emancipate  herself,  and 
initiated  a  movement  to  that  end,  may  be  owing  partly  to  the 
means  of  intellectual  iulercommnnication  in  this  age,  wheivhy  a  f( 
women  scattered  through  the  world,  who  felt  the  impulses  of  a  highi 
inspiration,  have  been  enabled  to  coSperate  in  a  way  that  would  hai 
been  impossible  in  former  times,  and  partly  to  the  awakened  ni< 
sense,  and  to  the  more  enlightened  views  of  men,  which  have  Ipd 
the  encouragement  and  assistance,  instead  of  the  suppresi^on,  of 
efforts. 

It  would  be  rash  to  assert  that  there  i«  not  some  measure  of 
in  these  arguments.    Let  any  one  who  thinks  otherwise  reflect  n' 
the  degraded  condition  of  women  in  Turkey,  where  habit  'm  w 
grained  in  their  nature,  and  custom  fo  powerful  over  the  mind, 
they  have  neither  thought  nor'desire  to  attain  to  a  higher  slate, 
"  naught  fee!  their  foul  disgrace : "  a  striking  illustration  how 
may  be  denioralized  and  yet  not  know  or  feel  it,  and  an  in: 
lesson  for  those  who  are  anxious  to  form  a  sound  judgment  npon 
merits  of  the  movement  for  promoting  their  higher  education  sud 
removal  of  the  legal  disabilities  nndcr  which  they  labor.    It  Is 
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potrtble  to  exaggerate  the  effects  of  t)ic  laws  and  usages  of  a  country 
upon  tho  habits  ol'tlinnglit  of  ihoRe  who,  generation  after  generatioii, 
have  been  born,  aud  bred,  and  have  lived  under  them.    Were  the 
l»ir,wbich  ordains  ibat,  when  a  father  dies  intestate,  all  the  real  pro[i- 
erty  of  which  be  is  potiacRsed  shall  bo  inherited  by  his  eldest  sou,  )it» 
other  children  being  sent  empty  away,  enacted  for  the  first  lime,  there 
i*  no  one,  probably,  who  would  not  be  shocked  by  its  singular  injus- 
tice; yet  the  majority  of  persons  in  thia  conotry  are  far  from  thinking 
iteiinordinaryor  nnjust,  and  a  great  many  of  them  would  deem  it  a 
dangerous  and  wicked  doctrine  to  question  its  justice.    Only  a  few 
meks  ago,  a  statesman  who  has  held  high  offices  in  a  Conserrative 
nlnistry,  in  an  address  to  electors,  conjured  them  not  to  part  with  the 
jvinctple  of  primogeniture,  and  declared  that  there  was  no  change  in 
tholsw  orhich  he  would  so  vehemently  oppose  as  this:  "Let  them  but 
titlov  tho  example  of  a  neighboring  nation  in  this  respect,  and  there 
tu  an  end  of  their  personal  freedom  and  liberty  1 "    So  much  do  the 
and  usages  of  a  country  affect  the  feelings  and  judgments  of 
Ifcwe  who  dwell  therein.    If  wc  clearly  apprehend  the  fact,  and  allow 
!l  lh«  weight  which  it  deserves,  it  will  be  apparent  that  we  must  hesi- 
IK<  to  accept  tbo  subordinate  position  which  women  have  always  had 
Ma  valid  argument  for  the  justice  of  if,  and  a  Buflicic&t  reason  why 
Atf  tbonld  coulinue  forever  in  it. 

But  may  we  not  fairly  assert  that  it  would  be  no  less  a  mistake 
ta  u  opjutsilc  direction  to  allow  no  weight  to  such  an  argument  ¥  Set- 
ting {ihy  biological  considerations  aside,  it  is  not  possible  to  suppose 
thjt  ihv  whole  explanation  of  woman's  position  and  ch.iracter  is  that 
nan,  Laving  in  the  beginning  found  her  pleasing  in  his  eyes  and  ne- 
«««ary  to  his  enjoyment,  took  forcible  possession  of  her,  and  has  ever 
•intw  kept  her  in  bondage,  without  any  other  justification  than  the 
lijiil  of  the  strongest.  Superiority  of  muscular  strength,  without 
njirriorily  of  any  other  kind,  would  not  have  done  that,  anymore 
lit-,  rioriiy  of  muscular  strength  has  availed  to  give  the  lion  or 
rit  possession  of  the  earth.  If  it  were  not  that  woman's  or- 
uuuii  and  fiinctiniis  found  iheirfitting  home  in  a  position  different 
if  not  Mnbordinate  to,  that  of  men,  she  would  not  so  lone:  have 
Ikat  position.  If  she  is  to  bo  judged  by  the  same  standard  as 
■nil  U»  make  their  aims  her  aims,  we  are  certainly  bound  to  say 
■bo  Iftbora  under  an  inferiority  of  constitution  by  a  dispcnfirition 
ihoTV  is  no  gainsaying.  This  is  a  matter  of  physiology,  nut  a 
of  •cnlim«Mt;  it  is  not  a  mere  question  of  larger  or  smaller 
*,  bat  ofthff  energy  and  power  of  endurance  of  the  nerve-force 
drivw  tbo  intelleelual  and  musculur  machinery  ;  not  a  question 
Ivo  bo<lie*  and  minds  that  arc  in  e(|ual  physical  conditions,  but  of 
body  mid  mind  capable  of  sustained  and  regular  hsird  labor,  aud  of 
~h«r  body  aad  mind  which  for  one  quarter  of  eaeh  jnonth  during 
ygaX  T«in  of  life  is  more  or  lees  sick  and  unfit  for  hard  work,  II 
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is  in  tliL'SC  cougiJcratione  thut  n'e  fiud  tho  true  ''ipIatiAlioti  of  what 
lias  been  from  the  beginning  until  now,  and  what  iviui  doubtless  c< 
tinue  to  be,  tliough  it  be  iu  &  modified  form.  It  inay  bo  a  pity 
woman  that  slic  haa  been  created  woman,  Imt,  U  injf  ■ucli,  il  is 
ridiculous  to  consider  herself  inferior  to  man  bee  .iiitit  uliii  is  not  lu 
ms  it  would  be  for  man  to  consider  himself  inferivT  to  fawr  because  be 
cannot  perform  her  functions.  l"hero  is  one  gl'irr  "f  the  man,  «n- 
ulher  glory  of  llic  woman,  and  the  glory  of  ilie  One  dilTcrcth  from 
that  of  the  other.  ^ 

Taking  into  adequate  account  the  physiology  of  the  female 
gauizntiou,  some  of  the  statements  made  by  the  late  Mr,  Mill  in  bis 
book  on  the  subjection  of  women  strike  one  with  positive  nuiaEeme 
He  calls  upon  us  to  own  that  wliat  is  now  called  the  nature  of  womi 
is  an  eminently  artiliciul  thing,  tho  result  of  forced  repressioD  in  sutue 
rlirectiouB,  of  unnatural  stimulation  in  others  ;  thut  their  eharacier 
been  entirely  distorted  and  disguised  by  their  relations  with  tli 
niAster^,  who  have  kept  them  in  so  unnatnrul  a  stale ;  thut  if  it  w 
not  for  this  there  would  not  be  any  material  difTerence,  nor  jierhu 
any  diHcrence  at  all,  in  the  character  and  capacities  which  would 
fold  themselves  ;  that  they  would  do  the  same  things  as  men  fully 
well  on  the  whole,  if  education  and  cultivation  were  adapted  le  t 
reeling,  instead  of  ag|iravatiug,  the  infirmities  incident  to  their  tc 
pcrament ;  and  that  they  have  been  robbed  of  their  natural  dcvel 
ment,  and  brought  into  their  present  nnnatural  slate,  by  the  bn) 
right  of  the  strongest  which  man  has  used.    If  these  allegationic  c 
tain  no  exuggenition,  if  they  be  strictly  true,  then  is  this  article 
entire  mistake. 

Mr.  "Mill  argues  as  if,  when  he  has  shown  it  to  1>e  probable  that 
inequality  of  rights  between  the  sexes  has  no  other  source  thau 
law  of  the  strongest,  he  had  demonstrated  its  monstrous  injuAt 
liut  is  that  entirely  so  ?  After  all,  there  is  a  right  in  might — the  rig 
of  the  strong  to  be  strong.    Men  have  the  right  to  make  the  most 
their  powers,  to  develop  them  to  the  utmost,  and  to  strive  for,  and 
]iossible  gaiu  and  hold,  the  position  in  which  they  shall  have  the  fi 
play.  It  would  be  a  wrong  to  the  stronger  if  it  were  required  to  U 
its  eiertions  to  the  capacities  of  the  weaker.    And  if  it  be  not  to  1' 
ileil,  the  result  will  be  that  the  weaker  must  take  a  different  potili 
Men  will  not  fail  to  take  the  advantage  of  their  strength  over  worn 
are  uo  lawn,  then,  lo  he  made  wliich,  owning  the  inferiority  of  w 
strength,  shall  ordain  accordingly,  and  so  protect  them  really 
the  mere  brutal  tyranny  of  might  ?    Seeing  that  the  greater  jhi 
cannot  be  ignored,  but  iu  the  long-rim  must  tell  in  individual  com 
tition,  it  is  a  fair  question  whether  it  ought  not  to  be  recogniM-d 
social  adjustments  and  enactments,  even  for  the  necessary  protect" 
of  women.    Suppose  that  all  legal  diatlnctions  were  alntUshed,  B 
Uiat  women  were  allowed  free  play  to  do  what  they  could,  an  It 
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be  right  they  sliould— lo  fail  or  succeed  in  every  career  upon  whicli 
men  ent^r  ;  tbat  nil  wt^re  conceded  to  them  which  their  exlreuiesl  ad- 
vocates miglit  clnifii  for  tbera  ;  do  ihey  imagiue  that,  if  tbey,  being  in 
ft  majority,  oombinud  to  paM  Jaws  wUicli  were  nuwelcome  lo  men,  the 
lutcr  would  qui'  tly  submit  ?  U  it  proposed  tbat  men  sliould  fight  fur 
them  iH  war,  and  that  they,  counting  a  majority  of  voles,  slionld  de- 
tm^e  upon  war  ?    Or  woubl  tbcy  no  longer  claim  a  privilege  of  hcx 
lit  ngwd  to  tliQ  defeiiss  of  the  country  by  arms  t    If  all  barriers  of 
^Minction  of  sex  r&ised  by  human  agency  were  thrown  down,  as  not 
being  mrranted  hj  the  distinctions  of  sex  which  Nature  baB  eo  plainly 
mrk«d,  it  toAV  bo  presumed  that  llie  great  majority  of  women  would 
<C\aw  lo  iliscbargo  the  functions  of  maternity,  and  to  have  the  men- 
'ttd  qoediUes  which  correlate  these  functions  ;  and  if  laws  were  made 
bjr  thciD,  >Dd  their  male  supporlcrt;  of  a  feminine  habit  of  mind,  in  the 
inlrrrsl  of  babies,  as  might  happen,  can  it  be  supposed  that,  as  the 
worl'l  goes,  there  would  not  soon  be  a  revolution  in  the  state  by  men, 
rtiffh  would  end  in  taking  all  power  from  women  and  reducing  ihcm 
Wi  lUra  sabjection?    Legislation  would  not  be  ofrauob  value  un less 
liwf  were  power  behind  to  make  it  respected,  and  in  such  case  laws 
might  be  made  without  t lie  power  to  enforce  them,  or  for  the  very 
pir|>Me  of  coercing  the  power  which  could  alone  enforce  them. 

So  long  as  the  differences  of  physical  power  and  organiy.alion  be- 
tvwn  men  and  women  are  what  they  are,  it  does  not  seem  possible 
ll«  tlicy  iliould  have  the  same  type  of  mental  development.  Bill 
ii>ile  we  see  great  reason  to  dissent  from  the  opinions,  and  to  distrniit 
lie  vBthasijsm,  of  those  who  would  FCt  before  women  the  same  aims 
watn,  lo  b«  pursued  by  the  same  methods,  it  must  be  admitlej  that 
Ifciy  iro  pfititli'd  to  have  all  the  mental  culture  and  all  the  frcc- 
Jkm  uwcSKuy  to  the  fullest  development  of  their  natures.  The  aim 
offvKiAla  education  shonld  manifestly  be  the  perfect  development,  not 
Insnbood  but  of  womanhood,  by  the  methods  most  conducive  there- 
is  in«y  women  rcaeh  as  high  a  grade  of  development  as  men, 
ttoo^  it  be  of  a  different  type.  A  system  of  education  which  is 
i  lo  fit  them  to  be  nothing  more  than  the  snperintendents  of  » 
aitd  tha  ornaments  of  a  drawing-room,  is  one  which  does 
I  dft  jnaticn  to  their  nature,  and  cannot  be  seriously  defended.  As- 
thoAO  of  ihrm  who  have  not  the  opporlnnity  of  getting  mar- 
iMfftrnot  a  Uttlt;,  in  mind  and  body,  from  a  method  of  education 
'h  tctvis  to  devehip  the  emotional  at  the  expense  of  the  intellectual 
knd  l>y  their  exclusion  from  appropriate  field.i  of  practical 
tiniy.  It  I»y  no  means  follows,  however,  that  it  would  be  right  to 
I  on  tfaproved  system  exactly  upon  that  which  has  commended 
'  u  tha  b**t  for  men.  Inacranch  as  the  majority  of  women  will 
.  to  grt  tnnrricd  and  to  discharge  the  functions  of  mothers,  the 
lioa  of  ^rli  certninly  ought  not  to  bo  such  as  wonid  in  any  way 
I  vHh  thvir  organtiation,  injure  their  health,  and  unfit  them  for 
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lliese  functiouB.    In  this  matter  the  Email  inij)Or^:y  u(  women 
have  otber  aims  and  paut  for  other  careers,  cauiioT  1'"  'H-'i<pt(Nl  as  tbe 
spokeswomen  of  their  sex.    Experience  may  be  If  b  tlicm,  u 

it  will  not  fail  to  do,  wlietber  tUey  are  right  or  .  i        n  tie  endM 
which  they  pursue  and  iu  the  means  by  which  tht  3  tiimni;  tlicm  : 
they  are  right,  they  will  have  deserved  welt  the  sm  ■       wlnoh  will  re- 
ward their  faith  and  works  ;  if  they  are  wrong,  the  error  will  Aveog 
itself  upon  thorn  and  upon  their  children,  if  tbey  should  ever  ba 
any.    Li  the  worst  event  tbey  will  not  have  been  without  their  use  : 
failures;  for  they  will  haTO  fumished  cxperimenlB  to  aid  us  in  arriv- 
ing .It  correct  judgments  coneeruiug  the  capacities  of  women  and  ilieir 
right  fuuctions  iu  the  universe.    Meanwhile,  so  far  as  our  pres 
lights  re,ich,  it  would  seem  that  a  system  of  eduealion  adapted 
women  should  have  regard, to  the  peculiarities  of  their  conslituliou,  I 
the  special  fimctions  iu  life  for  which  they  are  destined,  and  to 
rauge  and  kind  of  praolicul  activity,  mental  and  bodily,  to  which  llitj 
would  Eccm  to  be  foreordained  by  their  sexual  orgiuiization  of 
and  miud. 

XoTE. — It  is  fair  to  say  that  other  reasons  for  the  alleged  dpge 
eracy  of  American  women  are  given.   For  example,  a  con-esponJi-B 
writes  from  America :  "  The  medical  mind  of  the  tlnited  Stiitca  % 
arrayed  in  a  very  ill-tempered  opposition,  on  assumed  phyKiolugid 
grounds,  to  the  higher  education  of  women  in  a  contiuuouB  cnrrioulim 
and  especially  to  tJiat  coeducation  wliich  some  colleges  in  the  Wtstrr 
Slates,  Oberliu,  Antioch,  inaugurated  twenty  years  ago,  and  wliio 
latterly  Cornell  University  Lati  adopted.    The  experience  of  Com* 
i»  too  recent  to  prove  any  thing ;  but  the  Quaker  college  of  Swan 
more  claims  a  steady  improvement  on  the  health  of  its  girl-gradnali 
dating  from  the  commencement  of  their  college  course  ;  aud  the  We 
ern  colleges  report  succcBsful  rcsalts,  mentally,  morally,  and  plij 
cally,  from  their  coeducation  experiment.    Ignoring  these  facts,  I 
doctors  base  their  war-cry  on  ihu  not-to-be-disputed  fact  that  Ame 
can  women  arc  growing  iuto  more  and  more  of  invalidism  with  evcl] 
year.    Something  of  this  is  perhaps  due  to  climate.    I  will  not  say  I 
food  ;  for  the  American  menu^  in  the  cities  at  least,  has  improved  sii 
]Ur.  Dickens's  early  days,  and  has  learned  to  combino  French  daio^ 
iiess,  very  happily,  with  the  substantial  requirements  of  an  Eng 
table, 

"  American  men,  as  a  rule,  '  break  down '  between  forty  and  61^ 
when  an  Englishman  is  but  beginning  to  live  his  public  and  useful  lil 
The  mad  excitement  of  business  you  have,  as  well  as  we  ;  bo  it  mn 
be  the  unrest  of  the  climate,  and  their  un philosophical  refusal  ot| 
air  pleasures  and  exercise,  which  are  to  blame  in  the  case  of  the! 

"  There  are  other  reasons  which  go  to  make  up  the  langnid  you 
ladyhood  of  the  American  girl.    Her  childhood  is  denied  the  b>F 


oot-dnor  sports  of  her  hrolliers.    There  is  a  resolute  shutting  out  of 
«T«ry  thing  like  a  noisy  romp;  the  active  games  and  aU  happy,  bois- 
terons  plays,  by  field  or  roadside,  are  not  proper  to  her !  She  is  cased 
is  %  crampiog  dress,  so  heavy  and  ineonvenient  that  no  boy  eould 
weu  it  for  &  day  without  fulling  into  gloomy  views  of  life.    All  this 
nartyrdoin  to  propriety  aud  fashion  tells  upon  strength  and  sym- 
Bwrlry,  and  the  girl  reaches  womanhood  a  wreck.    That  she  reaches  it 
kt  all,  under  these  sufftring  and  hleaclied-oiit  conditions,  is  due  to  her 
nperior  elasticity  to  resist  a  mctbod  of  eduoation  which  would  have 
killed  otTall  the  hoys  years  before.  .  .  .  There  are  abundant  statiaticB 
to  proTO  that  hard  study  is  the  discipline  and  tonic  most  girls  need  to 
lapiil.int  the  too  great  sentimentality  and  useless  day-dreani3  fostered 
faxhiotiabie  idleness,  and  provocative  of  '  nerves,'  melancholy,  and 
inuliion  generally,  and,  so  far  as  statistics  can,  that  the  womea-gradu- 
llM  of  llicso  colleges  make  as  healthy  and  happy  wives  and  mothers 
U  though  they  had  never  solved  a  mathematical  problem,  nor  traua- 
blftl  Aristotle."— iwin/ffAi/y  Jleview. 


NOSTALGIA. 

Bt  FEBS^VND  PAPILLON. 

TBASSLlTSn   n  T   A.  R.  M  i>  C  D  O  5  O  II  O  11 . 

'"pHOSE  great  changes  of  place,  temporarily,  by  maasca  of  people, 
which  were  brought  about  by  the  late  war,  have  drawn  the  at- 
ImtiiKi  of  phyMciiins  again  to  a  very  singular  malady,  nostalgia,  or 
kMnickucsN,  aoiue  extremely  noteworthy  eases  of  which  appeared, 
ly  uinong  the  mobiles  collected  at  Paris  during  the  siege. 
iKimeaickncss  is  a  real  disease,  occnsiouhig  a  group  of  symp- 
■nj  dioturbancL's  iif  very  definite  character — a  disease  the  more 
iuaniiich  as  it  often  ends  in  death.    An  eminent  physician,  who 
Mrlior  opportunities  as  a  hcallh-otScer  in  the  navy,  and  lately 
M  chief  of  one  of  the  great  Paris  ambulances,  to  study  nostalgia 
«h»d]r.  Dr.  lli'i)oi»t  dc  la  Grandi^re,  has  published  an  essay  on 
irif^Mt  which  will  giTo  us  some  iuteresLing  facts, 
hvrsga  deseribua  nostalgia  by  four  words — morositiM,  pcrvi;/ilio, 
ia,  <ullienia — which  signify  sadness,  sleeplessness,  want  of  ap- 
atwl  rihauniion.    The  patient  very  early  loses  his  cheerfulness 
Tigor,  aud  courts  in  solitude  a  surrender  to  the  fixed  idea  that 
litm,  tlis  thought  of  his  country.    Uu  dwells  in  charmed  repe- 
u|ion  tbo  tncnK>ric8  connected  with  the  places  where  his  early 
n»  «|>cni,  and  painta  them  with  a  world  of  dreams  in  whieh  his 
'mLiod  abuts  itself  so  obstinately  that  nothing  can  call  him  away 
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from  il.  He  slums  the  jtorsona  once  loved  heat,  rejects  all  itiri-rsl 
Dud  is  angered  by  any  uitenipt  to  cotibolc  him.  The  conviction  ch 
ished  by  fancy  that  lie  shall  never  Bee  his  country  again,  and  iho  grief 
it  inapires,  bring  on  disturbances  of  function  which  at  laat  aflect ' 
whole  natural  system.  His  features  change,  his  eyes  grow  set  an 
dull,  bis  countenance  wears  a  look  of  stupor,  bis  molions  then  grow 
languid,  and  betray  jiainful  indecision  of  will.  Anicmia  follows,  tl^^ 
skin  becomes  dry  and  clammy,  the  mucous  tissues  lose  color,  the 
oretions  decrease,  the  pulse  sinks,  and  dislnrbance  of  Ihe  circulatioa 
appears,  "With  regard  to  the  digestive  functions,  the  disorder  is  Dot 
less  serious ;  as  the  patient  eats  little  or  notbing,  gastrio  difficultiea 
ensue.  In  women,  chlorosis  occurs,  with  its  usual  train  of  vari 
nervous  atfections;  they  neglect  their  dress  and  all  their  interests 
emotion,  including  coquetry ;  then  follow  intermitling  chills  and  nig 
sweats,  making  what  Bronssais  called  the  hectic  fever,  and  Larry 
dry  consumption  of  the  melancholy- mad.  At  length  the  intellect  a 
the  patient  perish  together,  with  a  last  sigh  for  the  country  never  again 
to  be  seen.  The  chief  and  peculiar  mark  of  tbis  neurosis  is  that  the 
sufferer  knows  he  must  die.  It  often  happens  that  nostalgic  palie 
voluntarily  starve  to  death  or  commit  suicide. 

Nostalgia  attacks  by  preference  young  people  and  those  just  enter- 
ing youth,  affecting  all  temperaments  without  dist-inction.    It  is  ofte" 
est  remarked  among  soldiers.    During  the  great  wars  of  the  Ituv 
tion  and  the  Empire  it  often  ^irevailed  us  an  epidemic,  and  scoiirgvd 
our  armies  with  severity.    Desgenettes  relates  that  at  St.-Ji'ini-<i'.\c" 
it  added  a  new  complication  and  a  more  fatal  horror  to  the  \>\a^~ 
On  the  pontoons  at  Cadin  aud  Plj'moutb,  that  served  as  prisons  (" 
the  soldiers  of  General  Dupont,  after  the  capitulation  of  Baylin,  ■' 
killed  as  many  French  as  died  from  yellow  fever.    In  Poland  anil 
Itussia  it  intensified  all  other  epidemic  disorders.    Michel  Li;vyB»_ 
that  in  1831  the  Twenty-first  regiment  of  light  iul'uutry,  then  in  i 
Morea,  received  a  large  number  of  young  Corsican  recruits,  many 
whom  fell  victims  to  nostalgia,  in  the  bospiial  at  Navarino, 

During  the  last  war  nostalgia  carried  off  many  suflerers  among  o 
unhappy  prisoncra  dispersed  throughout  Germany.    It  attacked 
soldiers  and  mobiles  during  the  siege  of  Paris,  especially  towanl 
close  of  it,  when  privations  and  successive  defeats  began  to  rednc« 
most  robust  organizations,    Many  of  the  cases  of  nostalgia  I 
served  in  the  hospitals  and  ambulances  presented  a  really  piteous 
One  instance  we  personally  saw.    The  ith  of  January,  1871,  the  y 

Martjuis  R  ,  aged  twenty-four,  a  mobile  from  Finisterrc,  ea" 

the  Bici'trc  military  hospital,    lie  Lad  a  slight  varioloid  ondab 
chial  complaint,  which  were  certain  to  be  cured,  and  actually  were 
Yet  this  illness  gave  him  slight  concern  ;  he  waa  tbfl  victim  of  Otb 
anxieties.    He  ate  hardly  any  thing,  and  spent  his  time  in  tears 
prayers,  refusing  all  efforts  to  distract  or  console  him.    On  the  10t]l 
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J»nBArjr  all  Bymptoma  of  diaease  liad  disoppeared,  but  Iiia  emaciation 
bad  »o  inc  reused,  and  tUe  Btiikiny  of  hia  moral  force  was  so  alaming, 
t\i*t  llie  lio use-physician  tbouglit  it  his  duty  to  remonstrate  kindly 
with  hiin.    Two  soldiers  aud  a  nurse  were  placed  in  attendance  on 
bltn,  vho  talked  with  him  constantly  in  the  Breton  dialect,  about  Iiis 
country  and  his  family.    All  these  methods  failed.    On  the  lUlh,  when 
exMDiowt  ngain  by  the  physician,  the  young  patient  sighed  sadly,  and, 
with  lean  in  his  eyes,  exprefsod  himself  nearly  iu  these  words :  "Jt 
is  •11  OTiT ;  I  am  very  sure  of  it ;  I  am  going  to  die,  and  you  will  not 
neCMd  in  preventing  it.    I  had  never  left  Brittany ;  I  was  satisfied, 
rich,  «nd  happy ;  my  father  died  without  ever  having  been  severe  with 
nif,  leaving  me  always  to  do  as  I  chose,    I  refused  to  go  to  college,  and 
WHS  rdnoatcd  at  home;  I  grew  up  under  the  curt'a  training  and  in- 
Amdion,  and  led  the  careless,  pure,  and  honorable  life  of  a  Breton 
pnitiman.    Who  would  have  told  mo  that  I  should  ever  leave  Fiui*- 
lerrt,  and  come  to  die  in  a  hospital-bed  at  the  gates  of  Paris  1_^  was 
fan  of  it,  the  day  I  left  Brittany,  that  it  was  all  over  with  inc.    I  was 
ttVilll<!M,  at  Champiguy — 1  fought  there,  doing  as  the  rest  did,  but 
(Joil  ti'fused  to  take  me.    lie  chose  to  try  mo  yet  more,  and  I  bow  to 
iuibrtiy  wilL    If  you  knew  how  I  snfflrl    Never  to  see  my  mansion 
ijiiti,  nor  the  forests,  nor  my  flocks,  my  horse,  and  my  dogs  1  May 
(ioil  tliorten  my  misery,  and  pardon  my  weakness  I    How  loud  the 
gon*  mniud  this  morning  ! — the  building  will  be  battered  down — do  not 
Haj  here — my  last  hour  is  near,  and  I  wish  to  maku  ready  for  death 
«»  good  Chriatian."    The  23d  of  January  the  patient's  pulse  wna  at 
110,  his  skin  dry,  his  eye  brilliant,  his  mind  wandering,  and  on  the 
mh.  tt  ton  in  the  morning,  he  died. 

Itvnoi^t  de  la  Grandiere  gives  some  curious  details  about  nostal- 
gia in  different  nations.    The  French,  precisely  because  they  arc  more 
niiclied  to  tiieir  country  than  any  others,  and  feel  a  passionate  axer- 
lo  Mpalritttion,  are  the  very  ones  whom  nostalgia  most  readily 
ekt.     The  inhabitants  of  the  western  departments,  particularly 
'Brvtona,  and  next  to  them  those  of  the  southern  provinces  and  of 
,W  rcmarVnhly  predisposed  to  it.    The  very  religious  life,  the 
I  iM  ttnebanging  aud  the  customs  so  characteristic  which  have 
DBrd  10  long  in  Itrittauy,  create  bonds  not  to  be  severed  without 
'  between  the  soil  of  ancient  Armorica  and  its  inhabitants.  Tho 
,  too,  love  their  country  warmly,  and  never  quit  it  but  with  re- 
Nottnlgta  is  not  uucoramon  in  Italy,  particularly  since  tho  trans- 
t<f  oonMripts  from  one  end  of  the  kingdom  to  tho  other  has  become 
Ipncticc.    Be'tween  1S67  and  1870,  the  Italian  Army  showed  a  total 
Jin  ca«M  of  positive  nostalgia,  eight  of  which  were  fatal.  The 
and  lh«  0«nnane  leavo  their  country  with  less  reluctance. 
I  Bnglltb,  nbotv  all,  arc  spared  nostalgia  through  their  adventurous 
.and  it  may  bu  said  that  their  country  is  wherever  the  British 
Suola.   The  ooNmopoIitan  character  of  the  Germans  is  less  pofli- 
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tive.    During  the  late  war,  noatiilgia  found  quiie  a  number  of  vioti 
amoDg  llio  eoldiera  of  tlie  Landwelir ;  and,  on  a  late  journey  lo  Alsu 
I  BQtjistied  mysL'lf  that  it  afiected  the  soldiers  from  Sileeia  and  Pome- 
rimia. 

Sagar  eays  that  love  of  fx>untry  is  Btrongest  with  those  who 
nearest  to  a  state  of  nature.  ITits  is  quite  correct.  Savages,  men 
iug  under  the  rudest  forms  of  civilization,  in  the  most  umnvitin 
climates,  grieve  when  they  quit  tbcin.  Foissar  relates  that  a  Lappi 
brought  to  Poland,  where  every  kinduess  was  shown  him,  was  se' 
with  iucurable  sadnesB,  and  at  last  escaped  and  returned  to  his  inh 
pitahle  country.  Grecnlanders  who  had  been  taken  aeross  to 
mark,  risked  certain  death  by  trusting  themselves  to  slight  canoes 
cross  the  orean  separating  them  from  their  own  land.  Similar  f 
have  been  observed  among  the  North  American  Indiana.  Albert  men- 
tions the  story  of  a  young  squaw,  CouramS,  a  foundling  in  the  forest, 
adopted  by  a  rich  family.  "  Take  me  back,"  she  exclaimed,  "  take  me 
back  to  the  land  where  I  was  born.  O  mother !  have  you  quite  for- 
gotten me?"  Courame  fell  ill,  and  wasted  away.  One  day,  faltina 
in  with  some  Indians  of  her  tribe,  she  made  her  escape  with  ihesa 
Strange  affinity !  that  unconquerable  attachment  of  man  to  the  soil, 
the  climate,  the  aspect  of  ihe  narrow-bounded  region  in  which  his 
childhood  had  been  spent  I  What  an  argument  to  oppose  to  our  in 
national  and  humanitarian  philosophers! 

What,  then,  is  this  strange  disease  ?  Most  physicians  class  it  is 
variety,  one  form,  of  insanity,  a  sort  of  mania  or  melancholy,  licnoist 
de  la  Grandiere  does  not  so  regard  it ;  he  discovers  in  it  a  uervvii9 
affection  of  the  organs  through  which  imagination  and  memory  att, 
The  very  dear  distinctions  which  he  points  out  between  nostalgia  aad 
other  kinds  of  menial  derangement  justify  his  way  of  viewing  i 
Indeed,  the  nostalgic  patient  baa  no  such  senseless  or  extrava 
notions  as  madmen  have.  Ho  never  fancies  himself  iioasesseU  of 
devil,  or  changed  to  a  wolf  or  a  dog.  He  is  not  Ewayed,  as  aro  l' 
melancholy-mad,  by  the  dread  or  terror  of  some  imagined  ilL  Oo  U* 
other  hand,  the  subjects  of  mania,  or  hypocbomlria,  are  usually  in 
health ;  in  spite  of  their  derauged  iiitfUecls,  ihoy  retain  their  strcag 
and  good  condition.  The  deep  sadness  of  the  noetalgto  patient,  on 
the  contrary,  produces  its  first  effect  by  changing  the  function*  of 
nutrition  in  him,  and  causing  disturbances  that  aro  often  fatal  to  lif' 
The  various  conditions  of  insanity  are  hereditary,  while  noKlulg' 
never  is  so.  Besides,  the  especial  characteristic  of  this  disorder  is  tli 
it  may  be  cured  with  absolute  certainty,  when  the  troubli'S  it  h 
brought  about  have  not  yet  endangered  the  health;  restoring  ilw 
patient  lo  his  family  effects  a  complete  cure.  On  the  contrary,  I 
attempt  to  satisfy  an  ambitious  madman's  dreams  of  greatness  or 
wealth,  far  from  lessening  his  mental  derangement,  will  only  give 
new  violence. 
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I        Whatever  Uio  nature  of  it,  tbere  is  bat  one  way  to  cure  the  an- 
creature  whom  love  of  bis  coantry  coDBumea  nnd  deetroys,  aud 
piHIb  to  Bead  him  back  to  hU  own  laud,    Where  that  remedy  ia  not 
possible,  and  fortanately  that  ia  not  often  the  cuec,  the  medical 
treatincDt  of  nostalgia  is  limited  merely  to  moral  and  hygienic  pal- 
UaiiT«8.    The  very  first  duty  of  physicians,  whenever  the  caueea  of 
nost&lgia  s<«m  threatening,  is  to  adopt  preventives  of  ils  fatal  in- 
fluence.   With  this  object,  it  is  esBential  to  employ  actively  and  to 
divert  in  all  possible  ways  soldiers  and  Bailors  who  are  taken  to  a  dis- 
Unoe  from  their  country.    It  seems  to  be  settled,  moreover,  that 
Doatalgia  is  far  less  common  in  the  navy  than  among  the  land-forces, 
wid  the  fact  probably  depends  upon  the  careful  attention  with  which 
offiocni  of  the  navy  esert  themselves  to  provide  for  the  amusement  of 
Milors,  and  to  gnard  them  against  enn-ut,    Nothing  is  so  gay  as  a 
tmmI'd  crew.    Discipline  does  not  suffer  by  it,  and  obedience  is  only 
ita  moro  prompt.    "A  ship  without  singing  aboard,"  says  Fous- 
wgriveB,  "  always  le.vls  ub  to  suspect  the  moral  government  it  ia  kept 
iiticUt."    During  the  Chinese  campaign,  on  board  the  Forbin,  whose 
ofvw  was  entirely  made  up  of  Bretons,  all  Important  manamvrea  were 
goni-  through  with  to  the  accompaniment  of  the  national  bini'ou. 

in  the  Cftse  of  noBtalgic  paticutK  whose  illness  results  from  the 
Mitlon  thfry  are  reduced  to  by  the  language  they  speak,  association 
*ith  people  who  speak  the  same  tongue  is  often  one  of  the  most 
tSHTtual  remedies,    Eaijuirol,  remarking  that  all  the  Bretons  placed 
Haw  of  (he  halls  of  the  Salp<^triere  ehowed  more  serious  symptoms 
iliin  patients  occupying  beds  in  the  other  wards  of  the  hospital, 
Anctrd  students  from  Urittany  to  be  stationed  in  that  hall,  request- 
log  them  to  t»ik  in  a  friendly  way  in  their  native  dialect  with  their 
mniMtriots.  No  other  ireatmi-nt  was  needed  lor  the  euro  of  nostalgic 
n«*.  During  the  siege  of  Paris  similar  facts  often  occurred.  In  tho 
abnlanccii,  c-ountryroen,  particularly  Bretons,  wer6  remarked  grow- 
[icrci-ptibly  thinner  and  weaker.    The  physicians  questioned  them 
bvtgotDO  answers,  as  they  uuderstood  only  their  provincial  dialect. 
1Sm»  one  was  found  at  length  who  could  talk  with  them  In  that  dia- 
lect, Mnrctft  them,  and  cheer  them  up,  and  the  poor  wretches  visibly 
nponed  strength  and  hope.    When  all  expedients  have  failed,  and 
Ammtanees  forbid  the  patient's  return  to  his  own  country,  there  are 
■n  dcvteea  of  stratagem  that  may  improve  his  case.    During  tho  in- 
?Waent  of  Mayence  the  physicians  sent  word  to  tho  Boldiers  swept 
iCby  typliiu  and  nostalgia  that  the  general- in-chief  had  obtained  from 
AtbMiegvrt  a  free  passage  for  convalescents.    The  hope  revived  the 
Mvi^  of  many  among  these  unfortunates,    Marceray  cured  a  monk 
aplojrvd  in  k  military  hospital  by  making  him  read  a  fictitious  loiter 
'      '        permission  from  his  superior  to  return  before  long  to  his 
The  case  is  the  same  with  nostalgia  as  with  other  nervooa 
Jhrttont,  in  which  drugs  are  almost  wholly  powerless,  and  no  im- 
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provemoiit  can  be  expected  from  other  meaos  than  from  skillful 
judicious  moral  intervention  on  the  physician's  part,  —  lievtit 
JJeux  Mondea. 

NoTB,  BT  THE  Editor  of  the  Retce, — Circtim stances  Lave  pro- 
Tciited  the  earlier  publication  of  the  foregoing  eketch,  which  has  h 
for  some  time  in  our  possession.  It  is  the  last  one  sent  as  by  one  of 
most  sympathetic  fellow-laborers,  whom  death  removed  suddenly  a 
prematurely  from  hU  friends,  the  2d  of  Jauuary,  at  tho  age  uf  tweiit 
six. 


TUE  ATMOSPHERE  AS  AN  ANYIL.' 
Br  PsoFEBioB  J.  p.  COOKE,  J«. 
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THE  office  of  tho  atmosphere,  as  an  anvil  upon  wbicli  rocks  a 
shattered  for  the  protectiou  of  humanity,  has  sufficient  iiovett 
about  it  to  require  explanation.    It  has  come  to  be  pretty  well  under- 
stood now  that  rocky  fragmeuts  of  all  sizes  are  flying  tlironfth  spa 
like  tho  planets  themselves.    What  the  cfieet  would  be,  if  bard 
teorio  stones  were  to  strike,  with  a  velocity  sixty  times  as  great  as  t 
of  a  cannon-ball,  the  structures  that  man  builds  upon  earth,  it  is  doC  difSr 
cult  to  imagine.  To  say  nothing  of  the  larger  stones,  no  ordinary  build- 
ings could  afford  shelter  from  the  smallest  particles  striking  with  the 
velocity  of  eighteen  miles  per  second.    Even  dust  flying  at  such 
r;ite  would  kill  any  animal  exposed  to  it.    How  effectually  wc  a 
guarded  by  the  atmosphere,  as  with  a  shield,  impenetrable  in  projior- 
lion  to  the  violence  of  the  assaults  upon  it,  is  admirably  illustrated  I 
Prof.  Cooke  in  the  following  statement,  condensed  from  Chapter X.o 
his  "New Chemistry:" 

"  Within  afew  years  our  eommunity  have  become  familiar  wilK  ib» 
name  and  terrible  effects  of  a  new  explosive  agent,  called  •mtro-glfC*- 
riiie,  and  I  feel  sure  that  you  will  be  glad  to  be  made  acquainted  vilb 
the  remarkable  qualities  and  relations  of  this  truly  wonderful  nib> 
stance.  Every  one  knows  that  clear,  oily,  and  sweet-tasting  liquid 
called  glycerine,  and  probably  most  of  you  have  eaten  it  for  bonpr. 
But  it  has  a  great  many  valuable  uses,  which  may  reconcile  yon  toi'* 
abuse  for  adulterating  honey,  and  it  is  obtained  in  large  quantitiet,u 
a  secondary  product  of  the  manufacture  of  soap  and  candles,  from  our 
common  fats.  Now,  nitro-glycerine  bears  the  same  relation  to 
ine  that  saltpetre  bears  to  caustic  potash.  Common  saltpetre,  wbick 
is  the  oxygenated  ingredient  of  gunpowder,  is  called  in  chemistry  pc 
tassic  nitrate,  and,  although  the  commercial  supply  comes  wholly  froO 
natural  sources,  it  can  easily  be  tnado  by  the  action  of  nitric  acid  lA 

■  CoadenMd  from  "  The  New  Cbenwlrf,"  Chipter  X.,  "Gunpoirder  uid  MH 
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tic  potuh.  My  nssil^ta^t  will  pour  some  nitric  ncid  into  a  solution 
cauMio  polasb,  and  you  will  sooa  see  crystals  of  B»Upetre  appear, 
aboottng  out  from  llie  eiJes  of  the  disli,  whose  image  we  have  pro- 
jectetl  on  the  screen.  In  a  similar  way  we  can  prepare  nitro-glycerine, 
1*y  pouring  glycerine  in  a  fine  stream  into  very  strong  nitric  acid,  ren- 
dered more  active  by  being  mixed  with  sulpburic  acid— oil  of  vitriol. 

"  We  could  easily  make  the  experiment,  but  j-ou  could  see  nothing. 
TUtrre  is  no  apparent  change,  and  it  is  a  remarkable  fact  that,  when 
{inre,  nitro-glycerine  resembles,  externally,  very  closely  glycerine  il- 
Klf,  and,  like  it,  is  a  colorless,  oily  fluid — the  reddiBb-yeUow  color  of 
the  comniercinl  article  being  dne  to  impurities.    As  soon  as  the  chem- 
ical olmnge  is  ended,  the  nitro-glycerine  must  be  very  carefully  washed 
Willi  water,  until  all  adhering  acid  has  been  removed.    The  material 
ibus  ohtained  has  most  singular  qualities,  and  not  the  least  unex- 
jierti'.i  of  these  is  its  stability  under  ordinary  conditions.    After  the 
I'friUlf  accidents  that  have  happened,  it  would,  perhaps,  bo  rash  to 
nr  that  it  did  not  readily  explode ;  bat  I  can  assure  you  that  it  is  not 
III  my  matter  to  explode  pure  nitro-glyceriuo.    It  is  not  nearly  so 
<i[iWivi*  as  gunpowder,  and  I  am  told  that  the  flame  of  an  ordinary 
oateh  can  be  quenched  in  it  without  danger,  although  I  confess  that 
I*hbul'l  b«  unwilling  to  try  the  experiment.    Still,  there  can  bo  uo 
ilauU  th.tt,  under  ordinary  eircomstances,  a  small  flame  will  not  ignite 
iL  My  knowledge  of  the  matter  is  derived  from  Prof.  Hill,  of  the 
Tiirpwlo  Station,  at  Newport,  who  has  studied  very  carefully  the  prej)- 
uslioD  and  application  of  the  material.    He  is  of  opinion  that  most 
"f  the  accidents  which  have  given  to  nitro-glycerine  such  an  unfortn- 
MM  notoriety  have  been  caused  by  the  use  of  an  impure  article,  and 
proper  care  in  its  preparation  would  greatly  lessen  the  danger 
•Iwudiiig  its  use.    Nilro-glyceritie  is  usually  exploded,  not  by  the 
<lin^t  application  of  heat,  but  by  a  sudden  and  violent  concussion, 
is  otitaincd  by  firing  in  contact  with  it  a  fuse  of  some  fulmin.it- 
i^rT''<*'d('r.  The  effects  of  this  explnsiou  are  as  peculiar  as  the  melli- 
Ahich  it  is  obtained,  and  I  can  best  illustrate  the  subject  by 
I  iiiNg  an  experiment  with  nitro-glycerine  which  I  witnessed  my- 
mTai  the  Torpedo  Station  a  few  months  since. 

"It  is  so  inconvenient  to  handle  liijuid  nitro-glycerine  that  it  is 
n-nal  to  mis  it  with  some  inert  and  itnpalpable  powder,  and  the 
lultnt?  and  dynamite  have  been  given  to  different  mixtures  of 
'    tiut  ill  both  of  these  the  powder  merely  acts  as  a  sjionge. 
.iment  referred  to,  a  canister  holding  less  than  a  pound  of 
ilcnatuitr,  kud  only  a  few  ounces  of  nitro-glycerine,  was  jilaoed  on  the 
fpof  a  Urge  ho wlder-roek,  weighing  two  or  three  lona.    In  order 
iIm  yiTU  may  fully  appreciate  the  conditions,  I  repeat  that  this  tin 
■M  WW  timply  laid  on  the  top  of  the  bowlder,  and  not  conlined  in 
Vtj  way,    Tlw;  nitro-glycerine  was  then  exploded  by  an  appropriate 
fa*c  firod  fracu  %  distance  by  electricity.    The  report  was  not  louder 
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lliBD  from  a  benry  gun,  bnt  the  rock  on  which  the  CAiusier  \ny 
broken  into  a.  ihausaud  fragments,  _ 

"  This  experiment  strikiDgly  illaBtrates  the  peculiar  actioii  of  Dili^^| 
glyoeriBe,    In  using  gunpowder  for  blaflttng,  it  is  neeessary  to  confin^^ 
it,  by  what  is  ealled  lamping,  in  tlie  hole  prepared  for  it  in  the  rock. 
Not  BO  with  nitro-glycerine.    This,  though  it  may  be  put  up  in  small 
till  cartridges  for  oonvenieuce,  is  placed  in  the  drill-holes  without 
taraping  of  any  kind.    Soraetimea  the  liquid  itself  has  been  poured 
into  the  hole,  and  then  a  little  water  poured  on  the  top  is  the  only 
means  used  to  confine  it.    As  an  agent  for  blasting,  uitro-glyeerine  is_ 
so  v.iBtly  snperior  to  gunpowder,  that  it  must  bo  regarded  as  one 
the  most  valuable  discoveries  of  our  age.  Already  it  is  enabling  me 
to  open  tracks  for  their  iron  roads  through  mountain-barriers,  whie 
a  few  years  ago,  it  would  have  been  thought  impracticable  to  piert*, 
and,  although  its  introduction  has  been  attended  with  such  terrihl^^ 
accidents,  those  best  acquainted  with  the  material  believe  that,  wi^^f 
proper  care  in  its  manufacture,  and  proper  precanlions  in  its  use,  il^ 
can  he  made  as  safe  as  or  even  safer  than  gunpowder,  and  the  Govern- 
ment can  do  no  better  service  toward  developing  the  resources  of  tk 
country  than  by  carrying  forward  the  experiments  it  has  instituled  i 
the  Torpedo  Station  at  Newport,  until  all  the  conditions  required  1 
the  safe  manufacture  and  nsc  of  this  valuable  agent  are  known,  and 
when  this  result  is  reached,  imposing  on  the  manufacturers,  dealer*,^ 
and  carriers,  such  restrictions  as  the  public  safety  requires.   Of  coar<p, 
wo  cannot  expect  thus  to  prevent  all  accidents.    Great  power  in  ti* 
hands  of  ignorant  or  careless  men  implies  great  danger.  Sleepless 
vigilance  is  the  condition  under  which  we  wield  all  the  great  powm 
of  modern  civilization,  and  we  cannot  expect  that  the  power  of  ta\m- 
glycerine  will  be  any  exception  to  the  general  rule. 

"  Bnt,  while  nitro-glycerine  has  such  great  rending  power,  tl  ha 
no  value  whatever  as  a  projectile  agent.    Exploded  in  the  chambor  ( 
a  gun,  it  would  burst  the  breech  before  it  started  the  ball,  lode 
there  is  a  great  popular  misapprehension  in  regard  to  the  limit  of  ih 
projectile  power  of  gunpowder,  and  inventors  are  constantly  looking 
for  more  powerful  projectile  agents  as  the  means  of  obtaining  incrti 
effects.    But  a  study  of  the  mechanical  conditions  of  projection 
show  not  only  that  gunpowder  is  most  admirably  adapted  to  this  i 
but  also  that  its  capabilities  far  exceed  the  strength  of  any  knowS 
material,  and  the  student  will  soon  be  convinced  that  what  is  wanti 
is  not  stronger  powder,  but  stronger  guns.    I  do  not  mean  to  say  ihl 
wo  cannot  conceive  of  a  better  powder  than  that  now  in  use,  ho 
merely  that  its  shortcoming  is  not  want  of  strength. 

"In  gunpowder  the  grains  of  charcoal  and  nitre,  although  vpr; 
steiall,  have  a  sensible  magnitude,  and  consist  each  of  many  ihou 
if  not  of  many  million  molecules.    The  chemical  union  of  the  oryj 
of  the  nitre  with  the  carbon-atoms  of  the  charcoal  can  take  plac«  i 
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o&  tlie  sarfiice  of  charooal-grains ;  the  firat  layer  of  moloealcs  must 
be  conaumeil  before  tbc  second  can  be  reached,  and  80  on.    Hence  the 
process,  allhoagh  very  rapid,  must  take  a  Bensible  time.    In  the  nitro- 
glycerine, on  the  other  hand,  the  two  sets  of  atoms,  bo  far  from  being 
IB  different  grains,  are  in  one  and  the  same  molecule,  and  the  interniil 
eombustion  is  cBsenlially  instantaneous.    Now,  this  element  of  lime 
will  explain  a  great  part  of  the  difference  in  the  effect  of  tlie  two  ex- 
plosions, bat  a  part  is  also  due  to  the  fact  that  nilro-glycerine  yields 
fdly  nine  handred  times  its  volume  of  gaa,  while  with  gunpowder  the 
Tolnmcis  only  about  three  hundred  times  that  of  the  solid  grains. 
There  ifl  a  further  difference  in  favor  of  the  nitro -glycerine  in  the 
mount  of  energy  liberated,  but  this  wo  will  leave  out  of  account,  al- 
though it  is  worthy  of  notice  that  energy  may  be  developed  by  internal 
Boksniar  combustion  as  well  as  in  the  ordinary  processes  of  burning. 

"The  conditions,  then,  are  theso :  With  gunpowder  we  have  a  vol- 
ume of  ga«,  which  would  normally  occupy  a  space  three  himdred  times 
ugmvt  as  the  grains  used, liberated  rapidly,biit  still  in  a  perceptible 
iiii«rva1.  With  nitro-glyoerine  a  volume  of  gas,  nine  hundred  times 
lliitof  the  liquid  used,  is  set  free,  all  but  inatautaneoui^ly.  Now,  iu 
anlor  to  appreciato  the  difference  of  effect  which  would  follow  this 
difrfpDcc  of  condition,  you  must  remember  that  all  our  experiments 
in  nude  in  air,  and  that  this  air  presses  with  an  enormous  weight  on 
ttrrjr  snrfacr.  If  a  volume  of  gas  is  suddenly  liberated,  it  must  lift 
lUi  whole  weight,  which,  therefore,  acta  as  so  much  tamping  matc- 
likL  This  weight,  moreover,  cannot  be  lifted  without  the  expenditure 
»f »  hirge  amount  of  work.  Let  us  make  a  rough  cBtimate  of  the 
uunnl  ill  the  case  of  nitro-glycerine.  We  will  nssunio  that  in  tho 
oporimcDt  ut  Kewport  the  quantity  exploded  yielded  a  cubic  yard 
«f  gif.  Ilad  the  air  given  way  instead  of  tho  rock,  the  liberation  of 
ibii  volume  of  gas  must  have  lifted  the  pressure  ou  one  square  yard 
lilvwi  nine  tons)  one  yard  high,  an  amount  of  work  which,  using  these 
lirg*  units,  we  will  call  nine  yard-tons,  or  about  sixty  thousand  foot- 
Moreover,  this  work  must  have  been  done  during  tho  ex- 
t«ly  briof  duration  of  the  explosion,  and,  it  being  less  work  to 
llhe  rooktHmathe  rock  that  yielded,  and  not  the  atmosphere, 
aporp  now,  tho  case  of  gunpowder.  The  same  weight  of  powder 
'•oiU  yi«'M  only  about  ouo-ihird  of  the  volume  of  gas,  and  would, 
Anrfcre.  raise  the  sarue  weight  to  only  one-third  of  the  height ; 
therefore,  but  one-third  of  the  amount  of  work,  say  twenty 
and  fuot>pDunds.  Moreover,  the  duration  of  the  explosion  being 
■  Iwt  one  hundred  times  longer  than  before,  the  work  to  be  done  in 
BUit](  the  atmoaphere  during  the  same  exceedingly  short  interval 
*0tU  be  only  i-^j  of  twenty  thousand  foot-pounds,  or  two  hundred 
fatfMUtda,  »nd,  under  theso  circumstances,  you  can  conceive  that  it 

gbt  be  uaicr  to  lift  the  air  than  to  break  the  rock.'  

'  W<  hart  omit,  fbr  wul  of  gpkci^  tlie  Wutiful  uciiUnAtiou,  ilToTded      the  "  Haw 
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"If  there  are  some  who  Lave  not  folIowcO  me  tbrongb  tlii»  MnipT 
calculntiou,  they  may,  perhaps,  be  able  to  reach  clear  viewa  ujiou  tbe^ 
sulijeeC  by  looking  at  the  phenomciia  in  a  somewhat  different  way. 
cau  i-eadily  be  seen  that  the  sudden  development  of  this  large  volur 
of  gas,  which  becomea  at  once  apart  of  the  atmosphere,  would 
equivalent  to  a  blow  by  the  atmuBphere  against  the  rock  ;  or,  wh| 
would  be  a  more  accurate  represent  atioa  of  the  phenoraeuou,  mucc 
sir  is  the  larger  maes,  and  acts  as  ihe  aniil,  a  blow  by  the  roek  agair 
the  air.    It  may  seem  very  singular  that  our  atmosphere  can  act  ae  i 
anvil,  against  which  a  rock  can  be  split,  and  yet  it  is  so,  and,  if 
blow  lias  velocity  enough,  the  almosphero  presents  as  elective  a  i 
stslancc  as  would  a  granite  ledge.    The  following  consideration 
I  think,  convince  you  that  this  i»  the  case :  I  have  here  a  light  woode 
surface,  say,  one  yard  square ;  (he  pressure  of  the  air  against  the  i 
face  is  equiil,  as  I  just  stated,  to  about  nine  tons;  but  the  air  pre 
equally  on  both  sides,  and  the  molecules  have  such  great  mobtlii 
that,  when  we  move  the  surface  slowly,  they  readily  give  way. 
we  encounter  but  little  resistance.    If,  however,  we  push  it  rapidl; 
forward,  the  reaistam'e  greatly  increases,  for  the  air-molecules  mn 
have  time  to  change  their  position,  and  wa  encounter  them  in  llie 
passage.    If,  now,  we  increase  the  relooity  of  the  motion  to  the  hig 
est  speed  ever  attained  by  a  locomotive — say,  one  and  one-fifih  mill 
per  minntc — we  should  encounter  still  more  particles,  and  find  a  i 
si  stance  which  no  bumau  muscle  could  overcome.    Inerease  that' 
loctty  ten  times,  to  twelve  miles  a  minute,  the  velocity  of  sound,  i 
the  air  would  ojipose  such  a  rosistance  that  our  wooden  board  vonld 
be  shivercil  into  splinters.    Multiply  again  the  velocity  ten  timr 
and  not  even  a  plate  of  boiler-iron  could  withstand  the  resistanc 
Multiply  the  velocity  once  more  by  ten,  and  we  should  reach  the  M 
loeity  of  the  earth  in  its  orbit,  about  twelve  hundred  miles  a  miuDli 
and,  to  a  body  moving  with  this  velocity,  the  comparatively  dense . 
at  the  surface  of  the  earth  would  present  an  ahiiost  impenetrable  1 
rior,  against  which  the  firmest  rocks  might  be  broken  to  frogmcnlfl 
Indeed,  this  effect  has  been  several  times  seen,  when  meteoric  ma»e 
moving  with  these  jjlanetiiry  velocities,  penetrate  our  atuioitplicn 
The  eiplnsions  which  have  been  witnessed  are  simply  the  effect  of  th 
coueussion  against  the  aSriform  anvil  at  a  point  where  the  atmosplit 
is  far  less  dense  than  it  is  here.    So,  in  the  case  of  the  □itro-glyeerin 
the  rock  strikes  the  atmosphere  with  such  a  velocity  (but  it  hat, 
effect  of  a  solid  mass,  and  the  rock  is  shivered  by  the  blow." 

Cbemlstr;."  of  the  molerulaT  conftiiutloD  of  nltro-gljceritiF',  nnd  tli«  tniDai  n 
,  irbicb  accoual  for  ibe  tenifipJiiiBuf  it«  ei[ilo<io 
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CREMATION  AND  ITS  ALTERXATIVES. 

Ik 
pL'BJECT  upon  wliich  mudi  earnest  thoiigiil  is  concentred  is, 
Ihiit  mt'lhod  of  disiiosing  of  the  dead  which  Bhnll  be  in  Btrict 

Kivith  Nnturu's  fixed  jnti.ntioua,  and  which  shall  not  be  delayed, 
Icial  means,  to  the  obvious  detriment  of  our  plainest  sanitary 
iea.  The  only  legitimate  approach  to  a  fair  investigation  of 
I  sohjpnt  iti  by  the  broad  sanitary  road.  The  obstacles  arc  uumer- 
I  Kitil  very  st'rioris  by  any  other  lino  of  approAoh.  There  is  a  raonn- 
D  of  Bcutiment,  of  a  very  pronounced  kind,  on  one  side;  n  very  for- 
ilalile  bftrri«r  of  cnsiDin  oo  the  other;  a  rugged  declivity  of  saper- 
lion  in  another  direction,  and  a  quagmire  of  indifference  in  nnother. 
I  itftvl  ait  opposition  of  reason,  prejudice,  and  superstition,  is  tlie 
nk  of  the  aanitarian.  The  chief  ap]>eal  mn&t  be  to  that  potent 
dCntlavof  Nature,  seZ/^/^ntfccfioriy  and  that  law  must  be  so  pro- 
limed  that,  finally,  a  wholesome  coitviclion  shall  take  root  iu  the 
inlm)  that  the  sanitarian  is  right,  and  that  every  thing  of  u 
Ithical  and  sentimental  nature  must  yield  to  sounder  views  and 
than  now  prevail.  This  is,  then,  the  true  pathway  to  the 
■tsndiiig  <if  this  subject. 
I  all  great  n'forms  that  have  bad  tbcir  conception,  their  Blrug- 
Ixtnlrncc,  and  their  ultimate  triumph,  any  reform  that  contem- 
nwlical  a  change  in  the  treatment  of  the  beloved  and  re- 
M*d  dead  tB  a  work  of  time,  and  depends  wholly  upon  an  eulight- 
Md  eooMpUou  of  the  subject  for  its  general  recognition  and  popular 

t|>Iaci<l,  benign,  and  often  spiritualiKcd  features  of  the  recent 
Bubtless  confltilute  a  grare  standing-ground  of  protest  against 
bnlini«  reduction  of  the  body  to  the  dust  and  .tHlicH  to  which 
^IC''*'}'  condemned  it.    There  Is  something  that  savors 

I  than  ignorant  supcratition  in  the  commonly  obsiTVcd  solemn 
I  the  priMtfrnra  of  the  body  whose  spirit  has  fled,  in  the  super- 
ihandliiig  of  the  corpse  by  loving  survivors,  though  with  these 
tliotis  uf  iitlection  alone  no  sympathetic  spirit  would  be  in- 
I  qiurrvL    Thv  scientitic  protest  is  not  against  the  tribute  of 
Vtowed  by  sorrowing  friends,  let  it  be  expressed  in  ever  so 
olttiun  grotcsriiie  ways,  while  the  body  remikins  among  the 
It,  as  il  can  so  remain  only  a  very  brief  period,  the  Pcientilic 
ifrkiiut  alt  that  in  nur  modern  times  and  civilized  communi- 
I  ihc  social  leave-taking  of  the  dead. 

Ilablo  progress  cnn  be  made  in  moulding  public  tasto  and 
Dpno  this  siihject  until  scientific  men  arc  prepared  to  offer 
•eMMM&ieal  and  effectual  method  which  shall  be  decorous  and 
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({ilick  for  reduciug  the  lioily  lo  tlie  tuitiimuiu  of  tuatcrial  bulk — \xt  a 
wonl,  lo  asliee  or  dual.    No  methods  yet  advauced  nud  adyoc, 
could  be  of  universal  ndnplabllity,  for  the  one  simple  rcaeon,  if 
other,  that  ibey  have  bigldy-teelinical  features  of  mnaipulation 
t'ould  not  commouly  be  oomnianded.    The  great  problem  will  be  how 
to  make  tlio  reduction  at  ouce  a  fuiieral  ccrL'monial,  rapid  in  execu- 
tion, niid  very  comiuendable  to  thoKe  who  are  bereaved  by  death.  It 
is  cepeeially  noticeable  that  the  popular  ideas  have  ineeusibly  gravi- 
tated toward  the  burning  of  the  dead,  as  the  only  sure  and  perfect 
method  of  couguming  the  mortal  remaine.    It  is  also  cspeeially  no- 
lieeablc  that  cremation,  though  not  without  a  very  ancient  history, 
lins  never  been  perfected  as  a  process  for  the  reduction  of  aoiioiJ 
bodies  to  ashes.    Such  specimens  as  I  have  seen,  after  repeated  experi- 
ments by  this  method,  have  not  been  ashes,  but  cinders  and  scraggf 
eliiikers.    Neither  were  they  generally  white,  but  gray  and  discoloi 
Even  in  ancient  times,  descriptions  of  the  "  assileffittm"  or  gailie: 
of  the  bones  and  ashes,  also  washing,  anointing,  and  depo^itini.'  tl' 
in  nniB,  prove  liow  Imperfectly  the  combustion  and  calcixiatiuu 
been  eflected. 

Dr.  Brunetti's  failure  to  bum  the  human  body,  after  many  houri 
earnest  effort,  and  a  resort  to  breaking,  by  mechanical  force,  ihe  h 
and  other  liardened  tissues,  evidently  inspired  ProC  Keclam,  of 
Leipnio  University,  with  a  detemiiuation  to  solve  this  seemingly  di 
cull  problem.  ILs  efforts  were  rewarded  with  success.  The  body  ». 
perfectly  consumed,  by  heat  alone,  in  twenty  minutes,  at  a  cost  ofli 
lliau  lliree  dollars,  though  the  apparatus,  of  course,  was  expcti*i' 
Au  approved  apparatus  would,  however,  serve  an  indefinite  nuol 
of  cases. 

In  the  interealB  of  sentiment,  personal  preferences,  and  ecoai 
why  migbl  not  scientific  men  suggest  other  ways  of  reducing 
dead  body  than  by  means  of  fire?    Has  modern  chemifttry.no 
sources?  Have  our  electrologists  no  practical  ideas  to  preicnt  ? 
could  lUt-re  not  be  a  lithological  transformation  of  the  dead,  and 
subhequent  aqueous  or  chemical  dissolution  ?   WTiy  may  there  not 
a  system  of  thorough  desiccation,  and  subsequent  pulveriialioii  ? 

Now,  for  the  sake  of  illustrating  our  idea  of  a  lithological  t 
formation,  suppose  we  were  to  submit  a  body  to  such  eheniical  aotji 
as  would  convert  it  Into  one  of  the  compounds  of  carbon ;  say.  for 
stance,  carbonate  of  calcium,  or  carbonate  of  magnesium,  or  poasil 
one  of  the  hydrated  compounds  of  carbon  with  calcium  or  magnesii 
Of  course,  our  product,  if  it  were  a  carbonate  of  calcium,  for  ins 
would  bear  some  relation  and  resemblance  to  calc-spar,  marble,  lit 
stone  of  various  kinds,  and  chalk ;  also  the  substance  of  egg-9beUl| 
shells  of  mollusks,  and  (with  the  addition  only  of  a  trace  of  pboi 
rus),  to  the  bones  of  our  body.    Thus,  the  whole  mass  of  struct 
tissues  would  be  practically  ossified.    If  it  were  a  bydrocarbon^itc 
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nagn^Mam,  one  product  would  be  nonlogous  (of  course,  not  quite  the 
tAtne)  lo  our  m.ignofiia  alba  of  commerce.    The  foi-mntion  of  .1  mase 
of  curboD&tc  of  ciilciiiiii,  not,  however,  posgoseiug  nny  degree  of  cberu- 
ioU  parity  worthy  of  mention,  but  Eufficient  for  u  specific  miDcralogi- 
cn!  id  emit!  cation,  and  for  the  purpose  of  ensy  reduction  to  atoniB  by 
pulvertzatioD,  deliquescence,  or  solution,  would  not  be  a  difiieull,  ex- 
|«n8ivi',  or  very  lediouB  operation  for  the  practical  chemist.    The  ro- 
dudioa  of  the  mnss  of  carbonate  of  calcium  into  lime,  and  carbonic 
anhrdritl?,  would  be  a  matter  of  the  very  easiest  e.ttcution.    It  re- 
quires only  heat  to  full  redness  in  open  vessels.    In  a  current  of  air, 
orany  gas,  and  especially  of  steam,  the  decomposition,  or  retrograde 
bsMitiou,  lakes  place  at  a  lower  teinpernlnre.    It  requires  no  altera- 
tioD  of  ihv  principle  in  eontiniug  the  process  to  the  magnesium  car- 
Imutn.  or  any  other  compound  of  carbon  that  may  be  mentioned. 
Thu  hydrated  carbouale,  or  ortho-carbonate,  would  differ  from  the 
nrbonate  less  in  principle  than  in  the  stage  or  point  of  extension  of 
Ar  |irocps«,  and  would  be  even  more  Bcrvieeable  for  one  specific  pnr- 
i'lasmnch  as  the  product,  at  the  ordinary  temperature  of  the  riir, 
!  iTumblf  lo  a  while  powder,  or,  if  quickly  heateil,  would  bo  eon- 
!  into  a  pasty  mass,  which  dries  up  to  a  powder.    To  effect  this 
r^ion  of  the  body,  which,  al  the  outset  of  the  operation,  pogjiesses 
'    '  trhon  clemeiil  in  siiflieieiit  abundance  to  be  capable  of  almost  any 
■'■  I'!  :i<-  union  unilcrfuvurable  oircum^Iances,  would  require  immersion 
in  i.  iiitiuns  which  it  would  be  easy  to  formulate  and  prepiire,  for 
Uy  one  under  the  inspU'ntion  of  chemical  experience  and  practical 

In  a  lioOy  weighing  154  pouuds,  not  less  than  110  pounds  are 
»t«r.    Water,  in  any  uppreciiiiile  quantity,  not  becoming  a  constim- 
4f  oar  imii){incd  ruero-lie/io»,  we  see,  at  once,  what  an  enormous 
dactiuu  of  bnllc  and  actual  weight  the  proposed  process  expe* 
ThpTcforc,  no  cogtiiaance  need  be  taken  of  the  water  of  the 
Jy  a*  B  factor  requiring  special  attention,  its  elimination  being  in- 
»,  and  all  the  bettor,  for  it  would  have  lo  be  driven  off  by  heat 
mraporation,  if  it  did  not  withdraw  itself  spontaneously.  One 
I  Ibt  pvcnliiir  fenluren  of  the  method  is  ncccssiirily  the  spontaneous 
»ion  of  the  H'ater — 44  pounds  of  solid  matter,  then  (in  a  bixly 
Vigfaiiig  \Si  ponniN),  is  exchanged  for  44  pounds  of  calearcou^i  stone 
rMBon-oompact  u  nature  that  it  is  peculiarly  friable,  peculiarly  sol 
,tad  wonderfully  easy  to  dispose  of.    Carbon  and  water  {or  the 
its  of  water),  together  with  nitrogen,  constitute  about  PS  per 
,  of  tb«  whole  weight  of  the  human  bedy.    The  nil  rogen  present 
■boat  34  pounds  in  1S4,  and  to  this  is  largely  due  the  usual 
d«cofnpo«ili»n.    The  suggested  process  of  calcitieation  would 
'  off  nitrogCTi,  together  with  about  ten  other  very  nommon  chem- 
cWnrat*,  fiiatlng  ill  umall  quantities.    The  elcmcnia  tlina  ex- 
nmrmtgt  tb^RiMlvea  into  ammonia,  nitric  acid,  nnd  othvr  solu- 
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nicln«tlir  deposited,  as  the  timber  matnrea,  lignine,  a  tiard  concretion 
tiich  tn.ikeB  iip  the  g^rcater  jiarl  of  the  Tolume  in  hard  woods,  sacb  as 
bony,  gtiaiaeain,  oak;  in  knots,  the  shells  of  nurfl,  etc.  Wood,  further, 
'(ilaiiis  gap,  which  holds  in  Buepension  gammy  materials,  niirogi^noua 
nd  alhimiinoDii  enbstances,  coloring-matters,  etc.;  those  arc  the  ele- 
Bcnts  of  decay  in  wood.  Inasmuch  as  they  offer  to  animal  and  plont- 
iftnntes  on  abundaoce  of  agreeable  food,  they  undergo  dccom position 
ltor«  or  less  rapidly,  determining,  by  their  own  decay,  the  decay  of 
lU  the  other  elements  of  the  wood. 

If  we  succeed  in  expelling  these  essentially  pntroscible  mnterials, 
or  filing  them  in  unalterable  combinations,  we  thus  prevent  their  de- 
HoijioNiiion,  and,  in  conseqnence,  that  of  (he  other  more  resistant 
cirganic  substances,  cellulose  and  lignine.  A  certaiu  number  of  ob- 
t*nvA  facia  seem  to  demonstrate  that  the  action  of  tannin  upon  voge- 
Utili-  li<isues  must  be  analogous  to  that  which  is  exercised  upon  animal 
dMnf.*— operating  in  the  vegetable  tissues  a  kind  of  tanning,  which 
■fllbkro  for  rcsnit  the  formation  of  hard  and  imput  reseible  albunun- 
nu  laiinntes,  quite  analogous  to  the  gelatinous  tannate  products  in 
thvlAiininf;  of  skins. 

Tliu",  the  sizing  of  wineit  is  effected  as  well  n-ith  the  white  of  an 
(flibtuniuous  matter)  as  by  binglass  (gelatinous  matter).  The 
ai>id  contained  in  the  wine  forms  with  either  of  these  mate- 
a  •olid  ncl-work,  which  envelops  and  precipitates  the  lees  to  the 
of  the  c.tsk.    An  infusion  of  oak-bark  preserves  the  skins  of 
.)•,  and  is  also  employed  to  protect  from  rotting  the  nets  of  hunt- 
■nd  fishermen.    In  fine,  among  exotic  or  indigenous  woods,  soft  or 
luril,  till'  moKt  resistant  are  the  richest  in  tannic  acid,  as  among  indige- 
vooiU  the  oak  and  tlie  obcslnnt ;  the  first  remarkably  hard,  the 
Bttod  •ofl  Miough,  are  both  preserved  during  many  years,  and  we  can- 
■Dt  doubt  tlutt  this  is  owing  to  the  inlluence  of  the  tannic  acid  with 
■   impregnated,  which,  after  the  cutting  of  the  wood, 
t  :i/.iilic  and  albuminous  materials  contained  in  their 

TMscle.    We  may  therefore  conclude  that  the  injection  of  a 
of  tuinic  add  into  the  various  species  of  woods  will  assure 
pUMrvntion.  by  putting  them,  in  a  chemical  point  of  liew,  in 
mnalogoQfi  to  those  in  which  we  f  nd  the  oak  after  it  has 
Mini. 

k  i<  Dot  enough  to  protect  softwood  from  rotting;  it  mnst 
lurdctird  ;  and  though  by  the  action  of  tannic  acid  wu  in  some 
attain  thi«  end,  the  soft  materiala  in  the  sap-vessels  being 
ird,  stilt  it  is  important  that  we  should  give  to  womls  that 
iKTuUy  *ot\  a  higher  degree  of  hardnesf,  in  order  to  fit  them  for 
I 

Iftcroapliah  this  object  by  the  intcnenlion  of  the  remarkable 
Ipopiilj  of  tannati-  of  iron,  which,  prrfeethj  soluble,  and  even  color- 
|M(,bB  M»t0  of  protoxide,  is,  under  the  influence  of  air,  transformed 


into  an  iofioliible  salt,  of  an  intense  black  color.  DUsoIved  in  titmil 
acid  to  the  condition  of  a  BoUilile  salt,  in  proportions  itliich  \ary  s( 
cording  lo  the  degree  of  hardncaa  to  be  given  to  tbc  wood,  it  is  nf 
idly  transformed  under  the  induenco  of  air,  and  is  depQuited  in 
cdlR  of  the  wood  in  a  solid  state,  wiiicb  it  petrifies,  bo  to  epcsk, 
increasing  tlic  preservative  effects  of  tbe  tannic  aeiil. 

Thna  we  liiid  resolved,  in  a  manner  simple  and  practical,  tlie  qai 
tion  of  tlio  introduction  of  an  insoluble  salt  into  wood.  We  may  o\i«t 
ate  by  injecting  BiicceEsivcly  tannic  ncid,  and  tbcn  a  eoluble  ^iilt  ti 
iron ;  or,  by  means  of  a  single  operation,  inject,  sbeltered  from  the  air, 
tbe  tfiunjito  of  protoxide  of  iron,  prepared  in  advance. 

Results  of  experiments  demonstrate  the  eflicacy  of  this  system. 
In  fact,  wo  frequently  lind  in  ferruginous  soils  very  old  oaks  of  a 
black  color,  and  in  a  elate  of  pei-fect  preservation.  I  will  cite  an  a- 
ample  that  is  quite  reniarkublc. 

In  1830  there  were  fuund  at  Rouen  pieces  of  oak-wood,  from  Borae 
piles  of  a  bridge  built  in  the  year  1 150,  This  wood  resembles  eboiij, 
of  which  it  has  acquired  tbe  hardnesa  and  the  color.  Chemical  amir- 
sis  has  demonstrated  that  this  modification  was  owing  to  the  preseuce 
of  tanuate  of  peroxide  of  iron  (Berthicr).  Argument  and  expcricoM 
therefore,  agree  in  deciding  in  favor  of  the  process  wluch  I  propocnH 

Tbe  bark  of  most  trees,  the  young  branches  and  leaveei,  cspeiiially 
of  the  oaks,  birches,  elms,  sumacs,  chestnnts,  and  walnuts,  the  rwtt 
of  the  tormentilj  and  suake-wccd,  the  green  shells  of  borsc-ehesinui 
and  the  extracts  of  exotic  woods,  contain  a  large  proportion  of 
nin,  to  which  they  owe  their  aetriugcnt  pi-operties. 

The  FiHST  Cost  of  tdk  Materials  used  fob  Injectios. — In 
present  slate  of  industry,  we  can  procure  tannin  at  one  franc,  at  W' 
per  kilogramme,  in  the  t'orni  of  extracts  of  wood  that  are  employed  in 
dyeing;  but  we  may  remark  that  these  products,  employed  now  (inly 
for  dyeing  and  tanning,  utilize  only  a  very  smalt  quantity  of  the  * 
sources  of  the  vegetable  kingdom.    There  is  no  doubt  that  a  consii- 
erablo  consumption  of  this  product  would  lead  to  the  establishiupnl 
of  numerous  factories,  principally  in  the  poor  regions,  where  chctt- 
uut  and  other  suitable  kinds  of  trees  occur.    Tbe  industrial  wealth  of 
the  countiy  would  thus  bo  augmented,  and,  at  the  same  lime,  the 
price  of  this  new  product  would  be  considerably  reduced.  Even*! 
the  present  price,  six  hundred  grammes  being  sufiicient  for  the  iiyK" 
tion  of  one  sleeper,  the  cost  of  the  tannic  aeid  would  not  ncceA  ^ 
of  a  franc  per  sleeper.    As  to  the  salts  of  iron,  they  arc  so  low  i» 
price  that  it  is  hardly  worth  while  to  estimate  their  cost.    The  mUI' 
of  the  protoxide  of  iron,  soluble  in  tannic  acid,  carbonate,  su]pb«l% 
protochloride,  and  pyrol ignite,  are  easily  procured  or  prepared. 
pyrolignite,  which  seems  tbe  most  convenient,  is  worth  twenty  (rann  ', 
the  hundred  kilogrammes,  and,  at  a  standard  of  30°  Banrae,  contsinl' 
about  seven  per  cent,  of  iron.    Of  this,  tnnnio  acid  neutralizes  ttrcM 
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per  cool,  of  its  own  w«ght,  aud,  if  we  adopt,  for  the  normal  prodttct  to 
inject,  {  of  Ittiitiic  acid  aud  J  of  taniiate  of  protoxide  of  iron,  ibe  coBt 
would  amount  to  from  ^J,  to  of  a  franc,  making,  in  all,  an  expense 
of  -f^f  of  a  franc  per  sleeper. 

Trials  of  thia  process  arc  at  tbis  moment  in  course  of  execution 
U]t0a  a  grand  scale,  hv  the  Railway  Company  of  the  East,  and  tlie 
.Vlmiuietration  of  tiie  National  Telegraphs,  wiUi  the  autliority  aad 
cg'ipvraiiou  of  the  Minister  of  ihe  Interior. —  Compter  Jiendus, 


SKETCH  OF  PROFESSOR  HELiniOLTZ. 

Br  Q.  A.  F.  VAN  BUYS. 

/  'KliSLVNY  assembled  in  1S09  hergrealest  savants  to  CL-lebrale 
VT  ihi;  centenary  annircrsary  of  the  birth  of  Alexander  von  IJutn- 
tiolilt,  her  greatest  dead.  The  highest  honor  of  this  occasion  was 
brjiowed  on  Prof.  Ilelniholtz,  who  delivered  the  opening  oration. 
H«  reviewed  the  progress  made  in  the  natural  Ecicncea  with  special 
Rbniice  to  the  labors  of  German  Btndents,  and  said  :  "  In  Germany 
tint  haa  aJwaya  been  a  greater  fearlessness  of  the  consequences  reeult- 
iof  from  speaking  the  whole  truth  than  anywhere  else.  The  eminent 
UKMt*  ol  England  and  France  are  still  obliged  to  how  to  I  lie  dictates 
of  MiciAl  and  eccleaiaslical  prejudices,  and,  when  they  speak  openly, 
ftey  do  U  to  the  injury  of  their  social  standing.  Germany  ia  bolder; 
'  ulldes  in  what  has  never  proved  false — that  the  whole  truth  is 
L  remedy  for  the  evils  of  truth  imperfeotly  stated," 
Tb«  Academy  of  France  lent  new  force  to  his  statement  hy  refus- 
iog  lu  cltct  him  a  corresponding  member,  on  account  of  the  advanced 
idca«  connected  with  his  name.  A  French  critic  rebuked  his  country- 
am  for  hesitating  to  bestow  on  Ilelmhultz,  the  greatest  living  physi- 
tiwof  ihia  century,  so  slight  an  honor,  with  the  remark:  "For  his 
(tory  nothing  is  wanting ;  but  be  is  wanting  for  ours."  The  Acad- 
imi  r'lfted  him  in  the  following  year. 

I  uttiirx  LcBWjo  FBitDrsAND  Helmiioltz  was  born  August  31, 
,  m  I'otfidam,  the  Pmasian  Veraiiilhs,  the  town  of  palaces,  which 
birth  to  Alt^xander  von  Humboldt,  aud  holds  tUo  ashca  of  Pred- 
Milk  tlkw  Gnst,  His  father  was  a  teacher  at  the  gymnasium  in  Pots- 
4*01,  and  »  m:i[i  posiics»ed  of  a  great  store  of  knowledge.  Under  hia 
fsidant^  llvrmunu  was  soon  prepared  to  ente&tlje  institution,  where, 
W  wool,  too  much  I.alin  and  Greek  was  taught  fiir  his  youthful  tosle. 
lU  WW,  however,  not  permitted  to  shirk  any  of  his  studies,  and,  with 
tkkt  paitriit  peritevoraiice  which  Is  a  dominant  trait  in  his  character, 
h»  na  thnMgh  thu  whole  curriculum  of  the  gymnasium  befuru  lie  had 
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renched  hlti  etvcDU'cntb  yi'ar.    Uu  tlion  went  to  Berlin,  nml  fnX 
the  military  seliool  of  medicine  known  as  the  Frederick  William  lu 
tntv,  or  us  the  Pipiniire.    It  ia  true  that,  if  modicioc  was  the  Bind] 
hia  choice,  there  were  ample  facilities  for  it  at  any  German  univer 
Eut  tliere  were  reasous  which  rendered  it  advisable  to  eeod  him 
military  insiitntiun,    Prusi»ia  demands  of  all  her  sona  Bcvcral  yeura  of 
active  service  in  the  army,  to  begin  when  tbey  are  Iwcnty-onc  year* 
of  age.    Thin  regulation  provides  her  with  large  available  forcec,  hut 
sadly  interferes  with  the  pursuits  of  the  young  men  at  a  time  when 
the  foundalioa  must  be  laid  for  their  future  career.    To  overcome  thia 
difficulty,  and  to  create  at  the  same  lime  a  comparatively  cultured 
army,  it  ia  jirovided  that  those  who  attend  for  a  short  period  soB|d 
military  institution,  and  pass  a  satisfactory  examination  of  a  cert^H 
literary  grade,  shall  be  more  or  less  exempt  from  active  service  iB" 
time  of  peace.    Young  llelmholtz's  parents  considered  it  best  thivt  j 
should  avail  himself  of  this  provision  at  an  early  age,  in  order  10^ 
euro  fur  liini  an  uninterrupted  season  of  study  in  subsequent  yoi 
But  Hermann  had  also  his  own  reason  for  eutering  the  milil;iry  wli^ 
of  medicine.    He  had  been  seized  with  that  martial  feverwhich  isi 
to  attack  the  youth  of  countries  where  there  ia  continually  a  gaul 
display  of  soldiers. 

He  went  to  Berlin,  and  on  the  three  years  which  he  eyviil  tliO 
Helmholtz  still  looks  back  as  the  most  pleasant  of  his  life.  There  wa 
Strict  rules  to  be  obeyed,  and  there  was  hard  study  to  bo  done; 
there  were  .ilso  short  furloughs  lo  be  obtained  for  rambles  through  I 
city,  and  some  even  long  enough  for  a  journey  to  the  old  hi>nif 
Potsdam.    The  constant  feeling  of  being  on  duty  developed  in 
thai  noble  manliness  which  bo  deeply  marks  every  feature  of  his  i 

When  he  was  twenty,  he  graduated  from  the  Pepiniitre  with 
nrlicle  prepared  fur  his  examination  marked  wilh  all  the  learning  \ 
he  has  since  made  his  oft  n.  His  dissertation  was  on  the  subject 
the  nervous  system  of  invertebrate  animals,  and  is  the  only  mot 
logical  investigation  which  he  has  ever  made. 

His  trcatif*:  evinced  such  uncommon  ability  that  he  was  at 
ordered  to  attend  as  assistant  surgeon  the  hospital  of  the  <.7iiiritf,\ 
Berlin,  and  after  a  few  months  he  was  promoted  to  the  rank  of 
siciau  in  a  regiment  of  hussars,  stationed  at  Potsdam.    This  was  ' 
as  it  pbced  the  youth  again  under  the  wholesome  restraints  and  ' 
kindly  influences  of  the  &mily  circle,  instead  of  allowing  his  ha 
earnetl  knowledge  and  well-trained  physique  to  run  to  wnstt, 
those  of  most  young  officers. 

Ilelmholtz  published  in  the  same  year  the  first  frtiit  of  hi> 
pendent  researehea.    It  was  an  article  on  the  nature  of  ferraeiitatll 
which  contains  several  ri^iuarkablc  suggestions  on  the  subject  of  i 
tnneous  generation.    The  excellence  of  this  production  opened  to  i 
the  pages  of  the  prolbiuenl  medical  magazines,  and  gave  him 
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honor  of  an  engagemeut  as  contributor  to  the  "  Berlin  Encyelopiedio 
Lexicon  of  3Ie<liual  Scifiicea,"  The  most  important  among  the  nnmer- 
Ons  articleft  icliich  be  nrote  iliiriDg  this  pcHoil  is  one  ou  the  cht^micnl 
aualjrild  of  the  consumplion  of  matter  by  mneculur  action  ;  smotberon 
tiitinal  heAl,  especially  in  relation  to  the  question  whether  the  body 
of  an  animal  throws  oat  the  same  amount  of  beat  which  is  produced 
by  tlw  combastioii  anil  tranrtformation  of  its  food ;  and  a  thirJ,  which 
tKMtt  of  the  development  of  heat  through  museular  actiou. 

Ttie  great  variety  of  Eabjcots  treated  in  his  short  publieationa 
during  these  years  excludes  the  hypothesis  thai  there  was  in  bis  siud* 
i(t  a  gradual  growth  toward  the  discoveries  which  uphold  iiis  world- 
wide iVme,  and  for  which  every  branch  of  study  related  to  tlie  physi- 
cal •eieitces  is  so  greatly  indebted  to  him.    There  are,  however,  iiu- 
frvMtoDS  which  every  reader  of  these  papers  receives.    Helmholtz  la 
nobody's  pupil;  he  stands  on  the  basis  of  personal  observation,  and 
•pvaks  whatever  he  believes  to  he  true.    To  show  bow  independently 
Ut  mind  was  developed,  U  may  be  stated  that  be  could  not  be  in- 
4<9C«iI  to  attend  a  single  lecture  on  pliysieal  science  while  a  student 
iiUcrtio. 

Ill  1847,  being  consequently  only  twenty-six  years  of  age,  be  pnb- 
lulirii  Ilia  important  work,  "The  Conservation  of  Force."  The  dis- 
Witn  of  this  priociiitc  of  Nularo  has  been  of  the  greatest  moment  to 
''  -<  of  the  whole  ninge  of  physical  sciences.    Tliia  luw  is,  in 

.  jx  nsable  In  a  sound  undergtanding  of  any  and  every  pho- 
mnriiim  in  the  animate  and  inanimate  world.  And  Uelmholtz  opened 
liii  'riciitiftc  career  with  a  production  that  would  have  worthily  closed 
4l»iig  life  (if  study  and  fame. 

After  ibo  publication  of  "The  Conservation  of  Force,"  he  was  ap- 
fcintrd  pro«ector  .it  the  Anatomical  Institute  in  Berlin,  where  he  re- 
AtDKl  about  a  year.  In  1849  he  was  called  to  the  chair  of  Physiol- 
M  llic  University  of  Konisisberg.  lie  accepted  it,  and  filled  it  for 
of  nearly  six  years,  in  which  he  made  some  brilliant  tllscov- 
and  inventions,  which  have  proved  a  blessing  to  thousands  of 

It  bad  I>e«i  generally  held  that  the  time  needed  for  conceiving  a 
1,  and  ex|>eriencing  sensations,  could  not  be  measured.  Prof, 
lolta  (I8S0-'5I)  invented,  however,  a  series  of  highly-ingenious 
for  DMiaauring  the  duration  of  any  action,  however  swift, 
Armnnatrated,  in  a  number  of  papers,  that  there  is  a  lapse  of  time 
a  »rnsnti»n  caused  on  one  end  of  a  nerve  is  felt  at  the  other, 
proveil.  for  enampte,  that,  when  we  touch  a  thing-,  it  takes  a  little 
before  we  know  that  we  tonched  it,  and  that,  however  rapid  and 
y  in*  tan  tail  eons  nur  actions  bo,  some  small  period  of  time 
«IapiH)  before  wo  can  begin  to  execute  the  mandates  of  our  wilL 
IMI  bf  invented  a  mirror  with  which  to  examine  the  retina  of 
wjm  In  living  beings,  and  in  the  following  year  be  described  an 
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o|i1ilh:iltnoiiictcr,  or  an  iiistrumoDt  for  meneuring  tlic  ej-c,  which 
provi'd  uf  laiich  service.    His  next  resparcbes  were  on  ibe  field  of  e 
lro-3Tinly<iiis,  and  be  denionBtrittcd  that  the  results  ohlaincd  by  pain 
in  niiNing  colors  do  not  correspond  with  those  of  mingling  tUc  pa' 
B]iectrHl  colors  of  soliir  light  or  of  other  lights  docoiupoecil  with  a 
prism.    I!e  showed,  for  examiilo,  that,  wbon  ycUow  and  blue  rays  of 
light  are  combined,  the  color  produced  ia  white,  and  not  grecD 
conuectioii  with  this  subject,  he  entered  into  an  admirable  analysis 
the  extent  nud  limits  of  human  observation,  and  totally  refuted  at 
SiiTue  time  Sir  David  Brewster's  alleged  decomposition  of  solar  light. 

Id         Ilelmholtz  was  called  to  the  University  of  Bonn  aa  Pro- 
fessor of  Anatomy  and  Physiology,  and  director  of  the  Anatomical 
and  Pliysiological  Institute.    Three  years  later  he  removed  ti>  the 
University  of  Heidelberg,  to  fill  a  chair  of  Physiology,  which  he  roti- 
tiuued  to  occupy  for  more  thiin  twelve  years.    It  would  be  tedious  M 
enumerate  every  thing  that  his  patient  labor  and  the  unerring  logic 
of  bis  mind  demolished,  while  there,  iu  the  snug  but  shaky  edifices  of 
eonservutive  science.    He  scattered  the  results  of  hia  researches  wilh 
a  liberal  hand  all  over  Germany.     Every  scientific  periodical 
honored  by  him  with  a  contribution  on  its  own  specialty.  Theri! 
however,  one  class  of  his  articles  that  appeared  during  this  pen 
which  must  not  be  overlooked.    He  had  rendered  valuable  servi 
toward  an  esact  understanding  of  the  mechanism  of  the  eye,  and 
observed  tbe  phvsical  laws  of  vision.    He  now  turned  his  alteutinD 
ft  subject  of  equal  importance.    He  investigated  the  mechanism  of 
ear,  and  searched  for  the  laws  of  sound.  His  dLscoveriea  are  laid  do' 
in  hia  "  Doclriue  of  the  Sensations  of  Sonnd,  as  a  Physiological 
Ibr  the  Theory  of  Music."    It  contains  a  complete  analysis  of 
conditions  of  harmony.  u)d  reduces  its  lesthetic  principles  to  S 
fundiimenlal  physical  laws. 

Helmbollz's  new  doctrines  of  sight  and  sound  have  boen  nni' 
enlly  ivceived,  and  his  fame  will  last  as  long  as  they  continue  to 
among  the  main  pillars  of  physical  science.    His  name  is  also 
arably  connected  with  the  doctrine  of  the  conserv.ition  of  forc*,W. 
snbdcipicnt  investigation  at  the  hands  of  others  has  shown  to  be 
key-note  of  ever)'  law  of  Nature.    Its  bearing  on  the  doctrine  of 
lution  is.  however,  so  stroDg  and  favorable  thai,  like  that  doctriM^ 
will  nrttl  much  time  before  it  receivea  an  unreserved  aocc 
Jletmhiilix  lesttsl.  a  ft-w  years  ago,  the  progress  which  the  doelrint 
•Tidaiion  has  made,  by  asking  i1m>  congress  of  natural  philo^opl 
MtmblMl  at  Spcter,  to  declare,  o|ienIy,  who  «f  them  were  in  favoi 
and  who  ag«inst,  I>annnism.   Tbe  roll  was  called,  and  there  WM 
one  against  it,   Uelmholli  remoTcd,  in  I6i  l,to  BctUd,  and  boddl 
foMunlup  iu  the  Uuirerait, 
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Ti  DU  BtOar  ^  Oit  Fepular  SdiiKt  IfiiiMlf : 

IT  ii  one  of  the  most  difficult  thing?  to 
piipuljirizc  mutliciiKlicul  si.'icnc«.  viihee 
itHlmi'l  or  appliod.    Oa  Ikia  oi:count,  and 
dot  {or  siuit  of  good  inlCDiloa.  1  bare  fnilcd, 
bt  n>y  "  I'otiiics  and  Hyatrrica  of  lite  In- 
•araaca,"  to  make  mjself  undcrgtmd  on 
MM  JKUOls,  even  bj  mj  Me  Bud  cnudid 
wWvvi  id  Tm  PorciiB  SciiscK  Moktiilt 
twHif.    The  reviewer  «aj»:  "If  the  hold- 
ir  «J  a  'fto^-preiuiuiit  policr,'  hsTlng 
Ifflit}  or  too  re  ;ean  la  run,  becoiocs  de- 
draw  M  (urrccdpr  hlf  policT  kI  the  end  of 
In  jou*,  be  fhould  gvt  bnck  fmm  tlie 
Wptij,  not  onlj  the  'reserve,'  but  also 
Am  ponlon  of  the  'iaaaraiice  vnlac'  llisl 
htWn  Ht  tpart  bj  Iho  cooipanj  to  com- 
t—mle  toi  the  risk  atlached  to  the  rcmaia- 
bf  Gri««n  <a  more  jckib  of  tbe  policy's 
Vm- 

■ '  ■ .  I  t»?Tet  lo  be  obliged  to  Mji  is  not 
'  <rr««L    Bui  I  must  confaa  it  is  not 
■  •huptlier  nDuittarBl  inference  from  llic 
iosaraDce  T*Iae"  givon  on 
lap  11  nf  *■  ToUtica  «nd  MyaicricB."  "  In- 
M>«  iklua"  ij  tbert  spoken  of  oi  1/  it 
•ot  (  «ni  "  paid  in  adsuice."  II  i«  really 
*  ftmtlir*  of  ibe  iiiro  ao  pnld,  not 
■IM  of  it,    Tbe  "  singlu  premium,"  apart 
h*  lb«  mar^n  addiiJ  to  defray  otlice  ei- 
#■■«•.  ihu  U,  llie  n't  single  premium.  U 
Wf  lh<  rtMpTiv.    Tbe  foat  of  the  fimt 
ta*«nnoc,  m      u  It  U  done  bj  the 
7,  comoa  fh>ni  the  inlereml  of  lhal 
?L     It  b  ibe  pTMODt  Taliic  of  BO 
of  tb«  int«rF«>l  ti  la  not  Dccdi-d  to 
Bp  iLb  "nlf  liiiurancc"  or  reserve 
and  of  lbs  jear.  And  Ihia  rraervc  is 
Mrfn^  prnnium  at       parly'ii  pres- 
lyt.  lad  Jnal  to  cunira  the  del  n(  the 
yw'a  iiMuranep,  *o  fur  oa  l(  u<  done 
■ii  MOfany.   TIib  "luumn'^i!  rolue" 
paHry  u  th»  atart  i<  ihv  preutil 
ad  lbM<  coata,  or  pardal  lali'rrsls, 
iHXb  by  th«  InWriMl  and  mortal- 
C««wequmlly  It  tt  nothing  to  be 
h  aJUhloft  to  tlin  rv«i-rTc.  On 
Mir«7,lf  ilM  Ufa  ta  a  pod  ooo,  «lili!li 


may  be  Expected  lo  live  long  enon^  to  pay 
more  than  the  average  toward  death-claimfl, 

something  muiit  be  deduclcd  from  the  re- 
serve, wlilcb  will  bear  lome  proportiou  to 
the  "  ineuraneo  valuo  "  of  the  polify  at  the 
time  of  Gurrender,  lo  compensate  the  com- 
pany for  the  loss  of  the  fulnre  mherivil/i  to 
make  up  Uie  deSuieaclej  of  lives  lhaC  aru 
not  good.  This  Is  on  the  prineiple  that, 
other  things  being  equal,  the  profitahlBiitsa 
oF  policies  Kill  be  as  their  "  insuranco  tal- 
ues." 

If  we  ?peak  of  "insurance  valne"  ai 
being  actually  contained  in  the  single  pre- 
mium (nel),  then  the  bolnuee  thereof  la  \eil 
than  the  "self-insurance"  or  reEcrre.  We 
have  no  technical  name  for  that  balance. 
Frof.  Barllett  calla  il  (kb  ■'  Politics  and  My*, 
terics,"  page  73),  Iho  fund  which  "  norka 
at  eumpound  interest  till  it  amounts  lo  tbe 
sum  assured."  But  il  is  more,  as  will  ap- 
pear presently. 

The  two  new  technical  terms  "self-in- 
surance" and  "inEurance  value,"  which  I 
have  felt  obliged  lo  introduce  inlo  Ihc  dis- 
cus°lon  of  this  aubjeol,  coimot  he  well  un- 
derstood withuut  noting  their  rclalioa  lo 
each  other, 

Srlf-inturanee  is  the  amount  In  the 
banda  of  the  company  at  the  end  of  a  poli- 
cy year,  which  the  insured  party  has  paid 
beyond  the  normal  coel  of  the  past  insur- 
ance. In  the  fact  of  poying  so  much  beyond 
the  normo]  or  assumed  cost,  ho  insunsl 
himself  l»  that  amotint.  And  Ihc  law  hal 
stepped  in  and  made  11  emphnilcally  a  ael 
insuraoee,  by  virtually  forbidding  the  cora- 
pnny  ever  to  apply  it  to  the  payment  ol'a 
claim  on  ony  other  policy. 

Initiranrt  caluf — and  I  shonld  have  done 
belter  by  10  defining  it — is  the  present 
ralue,  discounting  by  the  assum<s]  rales 
both  of  Interest  and  laortatltj,  of  oLicli  the 
policy  may  tie  eijrdrd  to  conlribule  toward 
llic  payment  of  death -olaiois,  including  Ita 
own,  10  far  Bl  that,  when  il  OCeuis,  shall 
not  be  aelf-insured. 

This  "insurance  talue"  ha»  of  cnumo 
nothing  lo  do  with  tte  tnu^n  •rbllrmrilj 
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added  ID  tbc  Dec  premium  to  defray  work- 
ing expenera,  ele,,  nor  with  tbc  cicgss  of 
ialereai  t)mt  may  bo  reuUzeil  oa  iuceatoteiits 
over  the  ii^auiDi.'il  rate.  U  would  be  a  vor; 
eitraordinarr  tiuvrgi'm.')'  indeed  in  any 
nell-oatublbbed  eonijiBny  lliat  would  call 
tbt^ED  into  requigilioD  for  tbo  pncmeiit  of 
d»th-clti)m9,  and,  nhoa  not  required  for 
elpeDBW,  tbcj  sro  returoed  ■dauhIIj  u 
surpluB  ID  mutual  eoiupauics.  It  a  atren- 
uouslf  Rrgaed  Ibal,  l>CL-aui<e  tbey  nay,  if 
necessary,  be  nsed  foe  the  payment  of 
claims,  tbey  abuuld,  along  wilb  insurance- 
value  aa  above  deHncd,  bo  takc^u  inU)  ac- 
oount  in  filing  tbe  maiimuia  "eurrender 
charge."  But,  us  their  discounted  values, 
reduced  by  Itie  improbability  of  their  le- 
i)iiisit>i>a  for  compui)'  use,  would  not  matu- 
lially  cliffor  in  proportion  from  tlio  insnr. 
iiDce  rnlues,  tlie  argument  for  lakiog  them 
into  account  ia  a  guud  deal  more  nice  than 
wise. 

Ae  the  eurrender  value  which  can  be 

fairlj  and  wisely  Blipulal*d  to  be  paid,  if 
nut  paid  when  not  stipulated,  ia  a  matter 
of  great  prsclk'al  Importnuoe,  let  roe  ex- 
plain particularly  Iho  caiic  put  by  my  re- 
viewer of  a  single  premium  endonmcnt  in- 
BuraDcc  for  tweaty  years,  to  be  surrGodcred 
at  the  I'ud  of  Qve  years.  If  entered  at  forty, 
by  the  actuary's  table,  at  four  per  ceui,,  its 
net  single  premium  would  be  (Sll.lS  far 
81,1)00.  At  the  age  of  forty,  the  natural 
net  premium  to  insure  JI.OOO  for  one  year 
la  tn.Q6.  This,  at  four  per  cent,  will 
amount  at  the  end  of  the  year  to  (10.36, 
so  tbat  the  company,  exclusive  of  the  party 
himself,  by  insuring  gl,O00,  runs  the  risk 
of  losing  (QSD,I>'(  if  he  dies,  and  of  gaining 
$10.30.  If  he  does  noL  Thorn  is  in  this 
case  DO  reserve  at  the  end  of  th?  year,  and 
no  occasion  to  nsa  tbc  term  "self-inaur- 
ance."  But  if  S511.1&,  wliiuli  at  the  end 
of  the  jear  will  amount  to  (5111. OO,  it  runs 
the  risk  of  losing  only  £498, 40.  And,  IT  iu 
Ilia  former  ease  the  company  may  properly 
bo  said  to  have  injured  (1,*^,  in  'his  it  iu- 


onlv  —1?  tl.OOO-WTS.BI. 
■    9ttU.5*  * 


For 


this  insurance  tbe  party  paid  in  advance  (liy 
part  of  his  InterCF^t  discounted)  at  the  same 
rate  as  for  the  gl,000  In  tlie  other  case, 


that  ifl 


473.81 
1,1)00 


t0.9B=t4.72  nearly.    Bat  if 


•a  in  ^Ij 


he  hid  died  during  the  year,  bif  he 
have  received  gl.oOO,  Iho  aame  as 
other  case.    Thvrefore,  since  the 
ius'ired  only  (413.31,  tlie  parly  blm^cU 
must  h^ve  insured  the  remaining  $33S.< 
(□d  this  U  pteciaely  the  reserve  whiehi 
l(a?:<Bchusetl«,  the  law  requires  the  con 
pany  to  show  on  hand  at  Ibc  end  of  tbe 
year.  If  the  party  is  then  alive,  as  the  (IM 
necessary  under  the  aseumptiouE  lo  enable 
it  to  carry  through  the  remiuning  ninetcca 
yoara  of  the  contract.    Hence,  ihc  wholt 
of  tbe  iiuurunw  operation  of  llie  firn  jcaf, 
under  thij  contract,  is,  that  llie  company, 
eiclusive  of  the  parly  himself,  wHI  Iom 
(473.31  if  be  dies,  and  gain  ft. 90  if  hi 
does  Dot.    The  amount  of  (he  (''11.11, 
after  deducting  the  ^.90,  wUch  belMi|i 
to  the  company  In  case  of  snrviTal,  to  pty 
other  dealb-claims  with,  is  ■  mere  dcpuiil 
held  in  trust,  subject  lo  the  terms  uf  tlio 
contract  and  the  provisions  of  law. 

If,  haciog  paid  t4>7S,  the  nonnal 
of  the  fiist  year's  Insonince,  wc  End 
of  all  the  succeeding  years  and  d* 
Ibem  back  lo  the  start  by  both  the 
interest  and  mortality,  their  sum 
what  I  call  the  "  insurance  value  "  of 
policy  at  its  inception — "  tbe  sum  >' 
paid  in  advance,  under  tbc  assiuop' 
would  eiarily  pay  for  all  the  inn 
which  the  company  is  to  do  nudd 
policy,  as  distinguished  from  wbat  tbe 
ty  is  to  do  blmself." 

Kow,  if  we  concdvc  that  (hii 
which  in  this  case  is  {SO.iS,  ia  a  pad 
the  tSll.lfi,  the  balaniv,  $4SO,73,  ia 
than  what  will  make  the  selMnsnraBei 
reserve  required  at  the  cod  nf  the  JM'. 
it  is  more  than  a  sura  which  "  works 
compound  interest  till  it  amiiunis  in 
sum  assured"  at  tbe  end  of  Ihc 
TImt  would  be  only  |4S0.39.  The 
is,  (hat  Ibc  (a0.4a  is  not  a  part  of  ike 
in  band,  but  one  of  its  funclions.  The 
picmcntary  function,  eibanating  llie 
of  the  sum.  Is  the  J4O0.7U — " 
value"  of  the  self- insurance,  to 
including  In  the  aelf-inanntnca  tba 
mcnt.    The  endowment,  as  will 
perceived,  becomea  self-Insurance, 
lumiug,  what  is  the  same  lo  ilie  con 
that  the  parly,  if  he  lives  to  oiter  it.  'Ol 
turt  to  die  in  the  Isat  year  of  the  t«niL 
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It  there  were  way  practical  ulilUy  in  it, 
■a  Bigltl  txaHjtv  llic  premium  iaio  three 
tac>l«HU :  tbe  imuruce  tbIdg  ot  tlic  in- 
■MM*  ttf  Ifae  conipBUj,  Iha  iuiuronce 
lahw  of  llie  MlMiuured,  nnd  iliu  cndoir- 
niB«-nla«  runotloD,  making,  \n  tbc  preaeot 
»w*»*M,l8=:fS'U3  +  $13a,!)7  +  e:i24.78. 

Al  llie  cud  of  five  year?,  in  Ibc  cone  of 
lUa  poUcj,  the  reserrc  or  iclf-insuranes  U 
tHlk^Sl,  and  the  "iiiaurnora  mlue"  Is  re- 
teead  U  IIT.W.   According  to  the  ab^iunl 
nk^  Inpwted  from  Englmil,  no  regard  is 
W  to  "inform CO  tbIub"  wilhJniwD,  but 
«lf  (0  mcrrc,  itnd  the"iurretii3cr  cliitge" 
•  bosi  ooe^bitd  to  Iwo-tbirds  of  the  Ist- 
IM-  Of  oourve.  do  odc  would  think  of  <ao- 
tttdaf  >  "  piid-np  "  policj  Rt  Buob  a  rate. 
Traf.  DsilMt  momtumds  that  in  thi* 


case  tbe  eompiiDj  should  deduct  the  en- 
tire "  ineuniDce  value  "  and  puj  tSS7.U^  nn 
tbe  "(utrender  value."  Mj'  own  opinion 
la,  that  ei);bt  ppr  cent,  of  the  "  ineui'aiice 
value,"  or  J1.03,  U  a  sufficient  ehftrgo  to 
keep  ih<j  t-ompnnif  whole.  Tbi«  charge  of 
eight  per  oect.  is  baaed  ou  l»o  asgumptioBB, 
cither  of  wliii'b  aecaia  to  me  rcDBOnnble: 
First,  thiit  Ihc  metubora  who  will  *cle«l 
thcQuelvcs  out  of  a  mutual  companj  will 
not  be  eoUec-lrelj  as  much  as  eight  per 
cent,  belter  Ibon  the  avernge.  Secondly, 
that  fight  per  cent,  of  the  "ineuranee 
value"  deducted  from  the  Te4<ervc  will  bfl 
more  than  HufBi:ienl  to  replace  that  wilh- 
drana  with  othora  good. 

Eludb  WHiaBi, 

Boerol.  Aprit  n,  iai4. 
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rai  varTXxyiAL  celesba  tio.v. 

HOW  bLuII  tills  nation  behave  it- 
ai'lf  w\iea  it  comea  to  be  a  hxxn- 
'Fan  olilt    SomctliiDft  ciCmor- 
tnuct  lie  done  to  sigiinlue  that 
P  For  wo  ftro  a  great  people, 

f  I  ■•Vf-r  n  jreat  nooUnont,  ou  which 

[iij  rivurs,  onJ  prairies, 

  urid  copper-iniiies ;  and 

bav*  had  a  grMt  war,  itod  got  a 
debt  aoil  a  ^rvnt  ouiniuun' school 
Uid  how  shall  ve  poie  id  a  man- 
tling all  this  greatness  n  licn  tho 
ion  hat  fotue  to  bo     oM  as  a  very 
■•U  BUB  I    Ti)  ho  sure,  n  larp o  prt.por- 
llnaf  tli!«  srcaUi'M  ntTonls  tiu  vtrr  uli' 
frovadofaiilf-pxalution-  Thevnat 
X,  iu  mighty  reaoureps, 

fMtaJal^  did  nut  iiiuk«,  and  have 
lon  of  it  liy  mctuM  thnt  are 
irwl/  cnMlitahlf,  wliilo  neiUicr  a 
brtl  war  nor  a  (rrent  debt  grow- 
M  of  It  ia  a  thing  to  he  mndi 
ai  in  Uila  nffo  of  t!ie  world, 
oor  pvople  Jo  not  caro  to 
C  <t»ej  nicely  in  this  way ; 
Lara  got  t.  "  big  thing  "  in  hand, 
HSDi'r*ll)r  a  i^vat  ilextiny  before 
;  wd  tij  muvli  oiinteiiijiliiliun  of 
tUK(a  Um/  liBTo  VII gendered  a 


seir-oonsciouBness  of  groatQoas,  wbicli 
it  is  ciiloiilated  will  rernili  tbe  eiplod- 
ing  point  by  the  Fourth  of  July,  18T(f. 
What  manner  of  demonstration  will 
befit  that  occasion  is  now  the  perplex- 
ing question. 

The  spci:ial  event  to  be  commemo- 
rated is  undoubtedly  polltienl.  Tbe 
act  of  severunco  by  which  wo  estab- 
lisbed  our  national  independence  was 
a  political  transaction.  We  refused 
any  longer  to  accept  a  foreign  rule, 
nnd  decided  to  ahnpe  our  own  gov- 
t-rnnient  uod  do  our  own  governing. 
We  worked  ont  a  measure  of  political 
reform  by  laying  down  the  Biiiiplo  prin- 
ciple that  Che  people  living  hero  are 
betltr  judges  of  what  thoy  want  than 
people  on  the  other  side  of  the  world. 
It  was  a  step  of  rational  advance  in  the 
management  of  public  aifuira,  and  wna 
signiticant  not  fio  much  for  any  vast  or 
ahBoluto  good  immediately  attained, 
us  for  opening  the  way  for  other  and 
better  ibiiigs  in  the  future.  We  abun- 
doned  moDitrcby  and  a  state  Church, 
toggled  np  an  arrangement  called  tho 
Constitution,  and  entered  npon  the 
eiperimciit  of  shaping  civil  institu- 
tions in  Bocordunce  with  reason.  After 
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a  haodred  years  of  ti-iul,  we  fiud  onr- 
selvps  called  upon  to  luako  report 
of  tlio  net  results  of  oor  eipormient. 
Wliat  and  hotr  much  have  wo  done 
to  make  linnjimity  our  dcUorei  How 
blLve  wo  usud  uur  o]iportiinilit'i> )  How 
moch  Las  been  gained  toward  the 
jirogrcss  ttnd  welfare  of  man  lij  our  ex- 
perience! The  Centeuuial  Culebrntiou 
should  he  tlio  suitable  oacasion  to  re- 
turn ansu'^rs  to  tljcsc  qaestlons. 

Obviously  it  will  not  do  nierelj  to 
carry  out  John  Adauiti'a  old  proprammo 
of  bell-Hcffing,  powder- wasting,  and 
hosanaas  to  liberty,  by  raising  the 
Fonrtli  of  July,  IBTB,  to  the  tenth  pow- 
er of  nproar  and  rhetoriual  liombiut. 
And,  although  tlie  event  to  bu  roni- 
meni orated  ia  politioal,  nothing  could 
be  more  absnrd  tlian  lo  go  into  a  par- 
oxysm of  political  jiibilulion.  If  poli- 
tics alone  is  to  bo  tabcn  into  account, 
there  wil!  he  preciooa  little  to  ceitbrate, 
for  it  is  rantler  of  world-wide  notoriety 
that  the  conr^o  of  the  nation  Ima  been 
downward  in  this  riwpeet  from  the  start. 
British  rule  had  given  ua  better  men 
in  ITTii  than  a  century  of  repablican 
eiporience  cuzi  tnrn  out  in  187S.  In 
]>urity,  honor,  seir-saorifico,  and  the  tri- 
umph of  patriotic  priui-iplu  over  selfish 
Biubition,  the  politicians  of  lo-duy  will 
bear  no  comparison  with  those  who 
founded  the  i;ovemment  &  hondrcd 
years  ago.  If  wo  are  to  be  judged 
solely  by  the  polilical  fruits  of  our  po- 
liticui  tysteui,  it  would  he  most  appro- 
priate lo  devote  the  CVntcnninl  to  fast- 
ing Bud  huinHlatioD,  with  the  acccim- 
pauiuieuts  of  soclicloth  and  nshes. 

But,  if  technical  politics  haa  degen- 
erated and  fallen  in  esteem,  there  has 
been  a  noble  progress  in  other  direc- 
tions and  in  other  things,  involving  the 
thought  and  life  of  the  people,  which 
may  well  be  commemorated  on  our 
centennial  birth-jear. 

The  act  of  severance  which  made  ns 
un  indepundent  people,  as  we  have  finid, 
was  a  measure  of  government  reform  in 
the  direiitioQ  of  leas  goyerument,  or  a 


1 

eirgo*«i 


restriction  of  ita  powers  on 
There  wns  an  increase  of  self 
inent  at  the  expense  of  slate  contivil 
under  the  theory  pot  forth  by  Ibi 
niiiiior  of  the  Declaration  of  IndcpU' 
dence,  thnt  "  the  world  is  governed  Un 
ninch."  By  declaring  at  tie  tnjtsrt 
that  the  souree  of  power  is  not  in  Xkt 
divine  right  of  hereditary  ruler*,  bul 
among  the  people  themselves;  that  re- 
ligion is  not  a  fit  matter  for  tlic  slate  tc 
deal  with,  but  niiiat  he  left  lo  individ- 
uals; and  by  organizing  a  politiciil  syi- 
teni,  in  which  the  man(igciii«nl  ofthdf 
own  interest  was  thrown  back  upon  the 
people  by  local  ami  municipal  rcgult- 
tiona,  while  the  powers  of  the  (im- 
eral  Govcmmcnl  were  strictly  limit- 
ed and  defined  by  a  written  rnnstitn- 
tion,  u  new  order  of  things  was  theorrli' 
colly  assumed  and  partially  sdoiilwl, 
which,  if  carried  out,  could  nut  liii 
greatly  to  narrow  the  splieru  of  Ifpt- 
lation  and  reduce  the  pretensioiu  of 
politics.    The  preamble  to  the  Ceuli- 
tution,  which  declares  tbo  reosoDt  tkf 
oor  goverotnent  was  established  ml  tto 
principles  which  should  animate 
pervade  all  our  legislation  and  adniii- 
iainition,  though  couched  in  ccdi'TiI 
temis,  if  fairly  construed  and  ilioruu^h- 
ly  executed,  would   work    the  ui«<  ' 
profound  and  beneliceDt  refonn  tlul 
could  be  conceived  in  the  cODdurl  li 
civil  affairs.    It  would  strike  nws»  lii!f 
the  machinery  of  politicai  reguiollt* 
and  raise  the  other  bntf  to  n  iliiu'>t< 
efficiency  and  power.    The  fmimld' 
of  our  government  dcclnrtd  lUl  I' 
was  ordained  to  ''csIabliFli  Jiitlirft' 
and   if  the  state  were  confinfil  W 
that  great  duty,  and  the  whiilv  ini 
power  of  the  community  yim 
centrnted  upon   the  attnlitnieni 
that  result,  the  thousand  nihi-r  ihi: 
with  which  government  now  nirdi 
might  safely  be  let  atone.    Ttif  pi 
cal  working  of  onr  political  s>«rin, 
must  be  confessed,  has  fatally  ctiBl 
vened  Iho  intentions  of  Its  foimdi 
and,  in  the  attemj)t  to  attun  a  niohli 
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niogitimate  cdiIs,  jtiatke,  inatend  of 
Vstntilished,  is  sacriticoil.  Neror- 
by  all  the  implications  of  tlie 
ii|>ou  wliich  wii  Blartod,  politics 
wa*  to  bo  incrensinglj  oircnniscnbeil, 
ut>I  till*  eommanitj  left  moru  ami  more 
Ui  Mir-ra^ulation,  uelMeTulopmont,  and 
th«  cioiit-M  of  pri^oto  eDlijrprise,  Aod, 
hkiipijy,  poliliool  meddling  and  imur- 
ftrenoe  have  not  boen  able  to  dofaat 
Ui'upowcrfiil  t«o(leno)-  of  iLlnKs.  There 
hu  bMD  a  prot'<'e^  of  iottiUigeiicc,  n 
HbtmltEatioQ  of  iduus.  a  promotion  of 
m)&re  ood  AH  iin[tror«iiiont  of  tho  so- 
rinl  randllion,  wliich  are  to  be  credited. 
DM  M  politics,  but  to  the  Iiin-9  of  bn- 
lau  nitlitrL'  aod  tb«  spoutuneous  ogen- 
(i«nf  aocial  life.    It  is  oar  occomplisb- 
URit  in  these  directions  that  w«  think 
nij  ti*  most  fitly  marked  and  cuinniem- 
mlM  Id  the  approocbiag  Uootcniiiiil. 

of  the  grandest  iK'liieremiMita 
'il  llio  piut  centnry  is  the  viotorj-  that 
W  Iroon  gitined  over  Ilia  old  spirit  of 
utinnitl  Dfirronness  and  Ji^utuusy  hj 
h  bU  ftireienere  were  regarded  na 
IM.     Increased  iDter-commiini- 
WtqD  ttirongb  the  eitraordioar;  niod- 
"i  'iiMliliea  of  travel,  and  a  more 
:r  AciiaaiDtance  with  the  intemnl 
ill"  III  iithor  coontries,  hflv,;  dissipnlud 
l»-h  nf  ll>t>  bo»lik>  feulins  which  was 
['TwI  as  one  of  the  first  dii- 
.  iiiiui.   Corainorce  bits  aided 
*>tiPai  liovQ  tntemitionnl  pn^iudicos, 
Ml  A*  Inlerrlianges  of  thought  iind  a 
*«BMa  ietorest  in  the  disoosories  of 
■i«ra  and  tbe  inventions  of  art,  l>j 
VikA  Itsaua  condition  is' ameliorated, 
Nfll  ftirlhur  favorable  to  the  acnii- 
•f  aollj  atnonn;  the  family  of  dV' 
MtbiB^    Intern  iitiona]  bigotry  is 
—  Tory  far  from  bcin^eitli'pnk-il, 
htflll  SV^Ubl*  to  the  domairo^o, 
■f  '  n'  hrwn  greatly  diinini*li«d. 

iiily  b«oomint{  more  by  vir- 
1^        nianbood,  and  leas  by  virtue 
i/  Ut  laUoulKy.    k  muy  tnMy  be 
Iflrwd  Ibat.  If  Iba  fcelinjrt  nf  JiiTuront 
eooU  b«  ivin^ulteil,  and  if  it 
TWtaot  for  tlta  maolilQutlona  of  poll- 


lioiuna,  international  wars  would  in  fu- 
tiiru  be  impossible.  It  may  bo  long  be- 
fore tbia  feelinR  of  svmpnLbelic  regard 
anil  tbe  dnty  of  justice  toward  atrnngora 
will  become  aiilHeienily  strong  to  rule 
tbe  policy  of  gotornraonta;  but  that  it 
is  increasing  in  influence  is  a  pronounced 
and  bnpuful  tendoucy  of  modern  times, 
and  it  should  borccoguized  and  strcngtb- 
oned  in  all  possible  ways  and  on  uU 
practicable  occatiions.  Por  tbost;  reasons 
it  suems  in  the  highest  degree  projier 
that  the  celebration  of  our  liundreillh 
anniversary  should  have  an  inicrnalion- 
al  character.  To  shut  ourselves  up  in 
surly  exclusiveness  on  onr  centennial 
birtb-year,  and  endeavor  to  revive  the 
illiberal  moods  and  disagreeable  mem- 
oriea  of  a  centnry  ago,  would  be  lo'vio- 
loLo  tbe  spirit  of  the  occnaion,  and,  as 
the  phrase  is,  to  "  go  hack  "  on  tbe  best 
ivork  of  bnuionity  for  the  last  hundred 
years. 

Another  great  residt  of  dvilizntion 
during  the  past  century,  and  in  wliioh 
this  country  has  hud  a  conapicuous 
share,  is  the  development  of  ihe  oris, 
tbe  mnlti plication  of  inventions,  tbe 
progress  of  indnstry,  tbe  extension 
of  science,  and  that  ooniiuest'  of  tuu- 
terial  Nature  which  gives  new  ad- 
vantages to  nil  rantca  of  society.  In 
this  race  of  constructive  snd  pacific  im- 
provement we  are  the  competitors  of 
other  nations,  while  each  lype  of  people 
makes  contributions  in  accordance  with 
ita  own  genius  and  eircnmstiiDcea.  In 
tbe  multiplicity  and  ingenuity  of  our  de- 
vices, and  in  thuir  mlaptation  to  tbe 
pructical  wants  of  mankind,  tbis  conn- 
try  need  not  be  ashamed  of  its  position. 
it  ban  been  long  perceived  that  great 
mutual  ndvantngo  would  result  to  dif- 
ferent nations  and  an  immense  total 
gain  to  civilization,  by  bringing  into 
close  comparison  the  bei't  that  each 
community  has  to  offer  in  the  way  of 
artistic  and  industrial  prodnctions. 
Engbiud,  France,  and  Austria,  have  in- 
stituted international  oibibitiuna,  and 
invit«d  the  cooperation  of  the  world 
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to  luska  Ibem  in  tlio  highest  ilegrce 
iuatructivo.  Wlif  should  U>«  United 
Stales  uot  join  in  this  genoroua  riviilry, 
aud  muko  an  iDtemaCiciual  Eipobiliun 
tUu  cljiof  feuture  of  ita  Ccmtaniiitd  Oele- 
bniLioD !  A  projuct  of  tliis  kiad  k&s 
heeo  ably  devised  and  Uioroiiglilj  ina- 
tuml;  it  is  to  be  liopud  tliut  a  people 
CO  full  of  i;reat  things  will  not  break 
down  in  IM  cxeouCiou  under  Huch  mem- 
orable circiiiiistauoen,  and  especiuUj 
after  the  enterpriso  has  gone  lo  f clt  as 
to  implicate  Ibo  national  honor. 


A  CnEllSCAL  CENTENSLAL. 
And,  nil  centennials  aro  now  in  or- 
der* we  are  happy  to  see  that  there  is 
beginning  to  be  a  etir  in  behalf  of  a 
Scientific  Centennial  Ci^lebratiiin  for 
tha  preaent  year.  Dr.  U.  Carrington 
Bolton,  of  the  8eho<il  of  Mines  in  Co- 
lumbia Cullege,  haa  vrrlltcii  a  letter  to 
the  Amtrienn,  Cheniut,  ftating  tliat  the 
year  1774  was  so  memorable  for  the 
number  and  importance  of  its  cbc-mica] 
diacoTcries,  ttiat  it  may  with  good  rcik- 
lOD  be  regarded  as  the  iiirlli-year  of 
the  science.  It  was  in  tbat  year,  he 
states,  that  the  Swedish  chemist  Sehecic 
first  isolated  chlorine  and  threw  im- 
portant light  upon  baryta  and  mnnga- 
ncte.  Lavoisier's  eipcriments  npon 
tin,  which  led  to  subsequent  discoreriea 
of  immense  imiiortance,  were  made  also 
in  that  year.  Jlr.  Uoltor  aaj  s:  "  Wieg- 
leb  proved  alkalies  to  be  true,  natural 
Constilueuls  of  plants.  Cadet  described 
an  improved  method  of  preparing  mi!- 
pburio  ether.  Bergman  sli'iwed  tlie 
presence  of  carbonic  acid  in  lead  white. 
On  the  2Ttb  of  September  in  thia  year 
Conius  reduced  the  'ealcca'  of  the  six 
metals,  by  means  of  the  electric  sjiark. 
before  nn  estotiifhed  and  delighted  au- 
dience of  intmiU.  On  the  Ist  of  Au- 
gust, 1774,  Priestley  discovered  oxygen, 
the  imniedinio  results  of  which  were 
the  overtlirow  of  Ihe  time  -  honored 
phlogistic  theory  and  the  foundation 
of  ohetuistry  on  its  present  basis.  It 
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surely  requires  no  length;  argnmeii' 
prove  that  the  year  1T74  may  well  be 
coa»'ideTed  as  the  storting-poitit  of  mod- 
ern cherniHtry." 

In  oora  mem  oration  of  these  Uiicov- 
crie«.  Dr.  Bolton  aoggesta  tbat  "soino 
public  recognition  of  this  fact  should  be 
made  this  coming  summer.  Wonld 
not  bo  an  agreeable  event  if  Araorii 
chemists  should  meet  on  the  Itt  day 
August,  1874,  at  some  [ileasant  wettr 
ing-placc,  to  di«CDES  chemical  qucstiotMi 
especially  the  wonderfully  rapid  |i 
rests  of  chemical  science  in 
hundred  years? " 

Ve  think  this  suggestion  excellent, 
and  bopa  it  will  be  carried  oat.  FortB' 
nalety  the  date  ia  farorable,  as  it  oc- 
curs in  the  season  of  general  vacalioa. 
Wo  suggested  some  time  ago  that  Mcb 
a  centennial  as  this  ought  to  be  ce 
brated;  and,  as  the  great  discoverar 
oxygen  was  exiled  to  this  conntr;  hj 
foreign  intolerance,  and  died  Uett, 
proposed  to  erect  a  statue  to  bin  in 
Central  Park.  But  monamenls  to 
entitle  men  are  not  yet  innch  In  far 
They  erected  one  to  Iir.  Jeiincr, 
diseoverc-r  of  vaccination,  in  Trafii 
Square,  London ;  but  the  place  ^ 
wanted  for  a  military  hero,  and  •» 
Jenner  statue  was  carted  uwny  lo 
obacui-e  place  in  Kensington,  aud  )i 
ed  down  by  the  public  water-till 
no,  whose  discovery  had  savrd  m 
lives  annually  than  the  colleclira 
niies  of  Europe  could  destroy,  if  all  | 
III  their  buaiuess,  bad  to  give  jilan 
one  who  had  signaliEed  him 
email  way,  in  the  work  of  d 
his  kind.  Let  Iho  chemists  in 
celebrate  the  birtli  and  growth 
science;  perhaps  in  another  lino 
yenrs  the  turn  of  the  dieeoriTiin 
euiiie. 


••  jtESFonsiBiLirr  ts  iuotai 
BtBKAMC" 

'WniTKvm  may  bo  a.i!d  aboul 
fntility  of  "theories"  aitd  the  In 
tanfee  of  "facts,"  it  is  certain  thai ' 


CU  DO  more  Mi^jie  the  nse  of  tbi>  fnr- 
mvr  Ihftti  tUo  r«('<vt>itiun  uf  ttic  luttor. 
Vactt  nre  nolhio);  tint<t  Clicr  iiri*  brought 
Iggcllirr,  ('umjinreil,  interpreted,  and 
nm«  rUw  of  ihviii  urrivi-J  at— ncd  ibut 
il  K  U>vt<ry,     Frnin  tlii>  most  triviul 
•rratB  in  JbUt  tifu  to  the  gravi<  and 
nrillnl  dcuisiuiia  ol'duliht.-ralii'a  budles, 
bom  the  iiaustion  of  inkmic  aivag  ao 
ninbrclls  i<>  thai  of  the  fiouncml  policy 
it  tlw  tmtioii,  or  a  declaration  of  wnr. 
mlum  toUoirs  llieorj  ns  the  all-uvsential 
tUae  in  the  deteriniQaCioD  of  rcsnlta. 

A  Irmecdy  bus  Just  beon  eiineted  ia 
Hmbm,  which  alTorda  an  imjiresslve  i1- 
liiiimliDn  lioth  of  the  importance  of 
itwri™  nuJ  the  terrible  erils  thnt  flow 
from  tiie  iiloptitm  of  wrong  tlieorlen. 
A  jtK  jtoi]  a  half  sc;o  a  latl  named  Jesxe 
tam»nij  wiu  convicted  ofthe  atrocious 
crtfu  iif  lurine  young  children  into  by- 
pliMauil  e)»hin^  ami  mutilating  them 
tttSt  m"*l  cruel  KiHnner.  Ilu  enrriej 
•utage  pritciicti  for  months,  op- 
-ipaa  no  less  thuB  seven  chil- 
tad  wu  then  taken  ap  by  the 
artties.  tlow  to  cstiiuflto  his  con- 
hrt  ud  whtit  to  Ho  wiili  him,  ww 
th*  iDustion.  The  auture  of  the 
Atlt  be  had  per|iotrali.'d,  !>;  their 
1  Uitl  pemtitent  cmelty,  marked 
I  ml  ool  only  uii  eii-cption  to  the 
<if  jrauthful  ofl'euders,  bill  as  an 
moDntvr,  wanting  in  moral 
d  d»*t)Uit«  uf  the  comnmii  at- 
of  liouiAniiy.  His  condnut 
ibal  he  was  nboormallj'  and 
•ooaliKiltd.  That  he  was  a 
■lan  bdng  wu  just  aa  evi- 
it  Ritittvr  of  fnt^t  ns  if  be  had 
I  km  blind.  d«af.  or  withont  nmiK. 
b*  MlbortilM  priic«fd«d  upon  nn- 
ttnarr— thpy  M«iiiii<.-d  that  he 
rot&«r  had  hny*,  and  co'ild  be 
.  and  *o  Ihry  lont  hitii  to  tho 
Ktlom  S«boot.  After  rernuining 
a  fMT  anil  &*«  month*  he  was 
'OS  prohailon '*— Atb  yean 
■  tlmv  at  which  ho  WAnld 
OTtillnl  to  n  legal  diitcharge. 
J)b  lk«  SM  ioMant  "  tho  bidy  of  a 


boy,  four  years  of  age,  was  found  by  the 
water'flide  in  South  Boston,  bleeding 
from  a  maltitnde  of  wounds.  There 
nvra  eighteen  fitabs  iu  the  region  of  the 
lionrt.  The  haudi;  were  eut,  as  if  in  the 
little  fullow'a  attempt  to  ward  off  the 
blows  of  the  murderer.  Th«  throat 
wna  slit,  and  one  eye  was  tn'nrly  cut 
from  its  sockut.  Footmarks  in  the  mud 
seemed  to  prove  that  the  child  hud 
been  led  to  the  spot  by  aome  oldn* 
companion,  who  must  have  lifted  Min 
down  from  Ibe  wharf,  where  the  prints 
first  npp<}ari;d  ;  and  the  condition  of  tlie 
body  iihiiwed  that  the  mur<li!r  had  been 
committed  but  a  very  little  while  before 
ita  discovery — that  is  to  say.  iu  broad 
day."  Jesse  Pomeroy  wob  suspeeted 
of  the  deed,  arrestad,  and  ooofessud  that 
he  pi'rpetrated  it. 

This  case,  shocking  as  it  is,  is  by  no 
moans  rare  in  its  quality.  The  in- 
stances nrc  nnraorona  of  individuals 
who  have  displayed  a  propensity  for 
tlu'  apparently  wanton  inlliction  of  pain 
and  destruction  of  life.  The  life-de- 
stroying impulse  niay  take  the  direc- 
tion of  suicide,  or  be  turned  agniosl 
others,  and  frotjiieatly  manifests  ilHctf 
as  nn  ungovernable  propensity  to  kill 
infants  and  young  cbildreu ;  and  exam- 
ples are  not  wanting  in  which  persona 
are  conscious  of  this  terrible  lendency 
in  thy  I II  selves,  and,  while  still  aWe  to 
reai.il  it,  invoke  reatriilnt  from  others 
as  their  only  protection.  There  is  such 
a  thing  a.''  iii.sanity — a  diseased  condi- 
tion of  mind  in  which  reason  and  self- 
control  are  destroyed  and  responsibihty 
ceases.  There  cannot  be  a  doubt  that 
.Tetise  Pomeroy  belongs  to  this  cIres,  and 
his  tirst  perpetrations  of  cruelty  should 
hnvo  been  hi>ld  to  eMiihliah  this  as  ab- 
solutely ns  if  bis  inlt^lluct  hud  been  shut- 
toretl  and  he  hud  beon  a  ruvcng  luaniao. 
If  tho  theory  at  first  actml  upon,  that 
be  wassoandly  constituted,  responsible, 
and  capable  of  reform,  be  carried  out, 
of  course  nothing  remains  but  to  stron- 
gla  him  in  due  form — nuil  that  is  the 
abort  method  which  aociety  generally 
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large,  weighing  litt^-fonr  onncies,  wbiuli 
is  liTO ouucoitabovo  tht> liviTo^e-  "The 
meiiibruiiOB  and  ^ruy  mutlor  were  fonnil 
in  u  henltli.v  staU-,  unJ  t!ie  o'iiivoliitionit 
were  perfect.  Au  imiisiou  (iiaelusinl  no 
soItcDiDg,  Anil  a  critioul  exuiiiiuat.ion 
failed  to  diacover  any  orsanic  inniror- 
iDstloD  or  dieeasc."  Anil  it  was  tbure- 
fore  the  opinion  of  the  examiners  that 
thi^re  woe  nothing  in  the  organ  to  in- 
dicate insanity.  Of  this  it  may  be  siiid : 
1.  Tliat  a  horrial  oiatninalion,  under 
suoli  circiitnBtaiiceH,  of  so  delicate  and 
complex  on  organ,  and  wlioru  [he  indi- 
cntioDK  of  morbidity  are  often  most  ob- 
acorei  i&not  in  tlie  liighest  ile^rifo  trust- 
worthy ;  2.  That  inBanity  tnay  eiigt 
wliere  dissection  unnnot  ilcteat  the  evi- 
dence of  it  in  the  cerehral  tisanes,  as 
where  it  it  duo  to  a  morbid  condition 
of  the  blood ;  3.  If  profound  disease 
had  been  discovered  in  the  orsBD.  it 
would  not  have  been  held  to  |irore  In- 
sanit;,  and  we  shonld  have  been  re- 
minded of  those  cases  in  which  eiten- 
aive  brain -disease  has  o'lexi^ted  with 
entire  snoity.  Wo  shonid  have  been 
further  assured  that  the  proof  of  insan- 
ity ia  not  in  the  disclosures  of  the  scal- 
pel, but  in  the  manifestations  of  con- 
duct. The  state  of  pnblic  feeling  and 
iutelli(.'cnce  is  well  indicated  by  tlie 
[one  of  some  of  the  oewspupvrs,  which 
insbt  t1>at  maniiieal  murderers  may  Just 
as  well  bo  hanged  nod  got  out  of  the 
way  a»  other  murderers.  One  of  them 
says:  "Had  Waltz  been  a  resident  of 
this  city  he  would  not  have  been 
hanircd,  probably,  but  would  have  es- 
caped on  the  plea  of  insanity.  Fortu- 
nately, however,  lie  is  hnntred  and  well 
oat  of  Ibe  way:  and  we  doubt  not  that 
society,  in  the  litrht  of  such  lllct^  am  his 
crime  presents,  will  evontuiilly  come  to 
the  view  thai  it  must  bang  all  murder- 
ers, sane  or  in>itme."  In  mch  a  case, 
as  another  moriiiap  [iiiper  reuiarks,  "if 
tlie  maniac  is  hnnKed,  it  is  hi^^lv  de- 
sirable that  ha  should  be  banged  ns  a 
inuniac,  so  tliat  the  community  and  the 
osyluma  may  know  huw  ihey  btand  in 


relation  to  each  other."  An  eic«]l«n 
suKiri'Stion,  which  mijilit  ln>  carried  on 
by  doing  this  l-rHUoh  of  the  bouinea  ir 
the  iSiute  asyluiiiH  fur  ilie  bf nelil  of  lli 
lunatioa. 


Therr  has  been  innch  inquirjr  !i 
this  country  for  a  good  portrait  of  Iler 
bert  Spencer,  and  prepHralioDH  h»v« 
beeu,  fur  siimc  time,  in  pr«)rrr«s  10 
furnish  it.  Mr.  (Spencer  was  requMleJ 
to  sit  for  an  oil-painting,  and  tii  irlMl 
his  nrtist  for  the  work.  11«  choM  Kr. 
W.  H.  Barges«,  of  London,  one  uf  l\rt 
gro«t>st  masters  of  expreissiiin  in  aa 
time,  and  the  work  produced  i» 
garded  by  Mr.  Spencer,  and  by  ttioM 
who  know  him,  as  a  remurknble  luc- 
cessin  poi-tniiture.  Tlie  pxrlrart,  uidd) 
is  cow  on  exhibition  at  the  Aeadmj, 
has  been,  for  several  itioutlDi,  in  tlM 
hands  of  U.  B.  HbII,  jr.,  for  the  ptwiOf 
tion  of  n  large  eteel  engraving  lulitlill 
for  framing.  The  print  is  an  tS' 
likeness  nnd  an  elegant  work  uf 
and  it  will  bo  the  picture  by  whirh 
Spencer  will  be  known  In  the  fill 
A  limited  numbur  of  nrlist'i  pi 
have  been  taken  on  fine  India  pl| 
price  ten  dollars,  and  those  who 
to  jiossess  theinsdves  of  one  of 
impressions  may  do  so  by  api 
to  the  editor  of  Tbk  Ponojim 
MoNTni-T. 


LITERARY  NOTICES. 

TuK  I.iMi  or  inE  Whitr  EtrPHUtt. 
and  Pi-'pneB  in  S<iiilhcrD  \*\tL    A  , 
Hoaal  NttrmHvi?  uf  TrHVi-l  and  ki 
urp  ID  Farther  India,  piiibcitipif  , 
Poulilrics  of  Bilrmn,  SItlti,  CnPib 
and  Cochin-t'binii  ( 1S71,  'Ti;!.  Btl 
ViKCKST,-  Jtt.    810  pp.  VAf. 
Harper  h  BrolUerr,  Kew  Ynrk. 

Tbe  pprT..-reity  hit  wlitch  UnpNOl 
cnine»  lurni'd  to  ibt  cooTryanc*  «f  1 
idea*  bcfidb  to  bi'  as  nnlTenal  «*  ti  I 
•elemlp:  near  home,  the  June  lutif 
arc  puMiabcd  in  May,  ood  jouniak  I 
sued  once  a  qiinrter.  while  in  Cinhnl 
the  white  tUpham  is  a*  "  bbck  at  a  I 
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Uil  of  btif  a  r]i>zi9i  olhvr  rolore.  Huiobd 
HUrf  nnwti.-^  Ihe  taniv  lacuop-ullloa  whvr- 
tnt  VP  Unit  il.    Traiik  Viui'cal  biu  wrlt- 
Iro,  kod  llie  IInqioH  Iihvh  |>iibliahed.  n 
IwirlKullir  illustnU'il  null  mint  reailsblc  { 
bat  ilioul  iliv  people,  tbc  products,  the  \ 
^Utt,  »nd  Ihe  iciuplca,  of  a  vasl  iracC  uf 
iBllin  country,  known  ss  ihc  ■■  Lund  of  the 
KblM  KlvjiUuiI."  In  tliccuunicoriue  tliree 
jw*'  joaraej  raund  the  Kutld,  the  Buihi>r 
«t  ibia  raloiuc  spent  plcieo  nionibs  in  tbu 
"ouiDliHiilf  -  beautiful    cuuniriea,"  and 
nU  Ibc  "tliange  people  mod  elraiigcr 
juluini"of  FMthcr  India— •  eountry  of 
U  oilliun  Miiiarc  miles  uul  IKt'nIf -five 
uILdo  inlithlliinla,  iritli  a  produvlirc  soil 
ud  i-Uundrd  cniiiiuenLX',     Aftrr  vi^lUng 
imj  tiling  III  iolcri-et  In  Li'wit  liumis,  Ibc 
•lOii  mtdr  an  i"»ciir«ion  up  lliv  great  Ina- 
*iU<  Kitrr  to  Muodiilii),  in  L'|>pcr  Biirmn, 
■       «  dUlanco  uf  'even  hiindri'd  iiiUi:!i, 
btdilif.  tin  capital,  li  a  ucir  city.    It  be- 
Id  b>  bollt  in  less,  ui<l  in  lBfi7  ibe 
Ihf  uul  niurl  adopli'd  it  u  IIie  royul  rusi- 
tk>,  ■htis  II  Don  has  a  population  of 
*  ninlna.    tivl  Chiva^  bide  ii«  diiuin- 
bad  la  ppttmee  ot  ibe  enterprlni!  of 
baaihen.     "The  eily  proper  is  a 
ulte  on  Mi-li  side — and  is  aui- 
by  ■  loftir  and  riy-j  lliick  vol)  of 
brick  (unplactei'ed)  oitli  a  noichcd 
.'.tnd  havlni;  ■  broad  and  deep  luoat  ! 
>IIk  olMr  water.    Thtiv  arv  tbrDP 
M  1th  rH'.  -T"'  inacolainiHd  jtrcL-ta 
■  hiixli  wl  fwi  lu  aid  lb.  leading  from 
iMinnt  the  eily  at  riglit  an^es; 
tnHwll  Ihcw  arv  •mall  aud  irrugular 
■■4  b7-|iall>B.    Al'ing  tbc  tii-a  of 
fanV  awttlli'*  llivre  run  eliannela  for 
^  aatef  t«bicli  i«  brought  from  llie 
k  1  n~*  Bflcpn  niiIcK  luu^)  ihroiigh- 
_  Ka«b  niatJ^tt*)'  ia  nuriiioimled 

Mtji  pfTMridftl^haped  iru(idi>n  I'iKur 
llv  fiMamtrj  Ivrraced  rawf,  uid,  at 
kMMial*,  Ibrru  aro  turrets,  raised 
Uglm  than  Ilie  Hall,  and  aurnuiuot-  < 
tm^  wnofti^n  pa>i]loiiB  of  (be  aame 
t0  iboM  ova  tiir  fffHt  gnteH,  We 
'  ib«  moml  oo  •  tnauiiE  wuudrn 
,Mkd  t*a*^  ihrauj^  one  orilic  weal- 
■■•n— the  odI>  one  iliniitgli  wliii'h 
at*  aOtratd  (o  lie  liiken  fruin  ibe 
mj  faUe  obwrred.    Tbi'  guti'ii  are 
bvigbi  and  lhlcbii«a>,  aud  are 


buill  of  leiik  bcnnin,  rs»ienL>J  Ingelber  with 
huge  iron  brills,"  Tlie  author  tars,  "I 
dflerinined  to  mnke  lbi»  trip,  to  puj  oij 
rcepcvte  to  bis  niiije:tj  tlie  kin);."  AecKird- 
inglj,  on  hiA  ii-rival  in  the  oily,  through 
the  faTor  of  a  Chinese  rtaident  who  enjoyed 
the  friendlihip  of  bin  uinjeBtj-.  be  was  griQt- 
ed  an  audience.  The  king  aeemn  to  huTe 
taken  a  fancy  to  him,  and  oQered  bini  good 
bu^iiueeB  facilities  and  as  many  Bunne^ 
nivcH  aa  be  wanted,  if  he  would  eiuy  anl 
help  him;  but  tlie  virtucuy  youiie  man  said 
he  would  sue  his  folks  nboul  it  before  de- 
ciding. 

Innpircd  by  his  elephanubnatiog  carios- 
ity, Mr.  Vincent  atlcrward  visited  the  King 
of  Siaiu  at  Bangkok,  and  diauouraea  upon 
Ihe  condition  of  bib  elephants  and  the  phi- 
losophy of  Ihe  tubjei:!  Btt  follows  ; 

"  The  firat  unimnl  who^  stnbltf  wp  en- 
tered wna  quite  aniull,  and  po»«e«sed  few  of 
the  peeuliiir  eharaeterialics  ot  a  '  dark-cream 
albino,'  cicepling  perhaps  the  byes.  The 
keeper  fed  blm  with  bananas,  and  uausod 
him  to  nuilte  a  laJaain  (a  profound  saluta- 
tion or  bow]  by  rsising  bid  proboscis  to  his 
forehead  for  a  moment  and  then  gracefully 
lowering  it  to  the  ground.  In  another  ^hsd 
we  saw  a  larger  RUd  also  whiter  ele[iliaiit, 
|[a  body  buviiig  the  petuUat  Qesb-colorcd 
■ppeai  unce  termed  '  while.'  Here  there 
WUB,  bL-sid«!i,  a  white  moukej — 'while  anl- 
luala  are  the  favorite  abodes  of  iransmi- 
gmliug  BDuls' — kept  to  nard  off  bad  spir- 
its, as  Che  attendant  informed  ua, 

"  tiir  John  lliiwring — and  he  is  aboat 
tbc  only  pcison  who  bus  written  at  length 
on  this  subject — In  a  very  interestluf; '  ebap- 
ter  on  vtephanis,'  tells  us  that  the  Buddbtsia 
have  a  apecial  reverence  for  white  qiiadru- 
pe'ls ;  that  he  has  himself  seen  u  while  mon- 
key honored  with  spei'inl  attention.  Alao, 
llint  while  elvpbaiitn  have  licf'Q  the  eaufe 
of  many  a  war,  and  their  posaeBaion  more 
an  object  of  envy  than  Ihe  eoniiueat  of  lei^ 
riturj  or  the  iraiisilory  glories  of  the  battle- 
field.  Id  Ibe  money-market  tbc  white  cla- 
phani  is  almost  beroiid  price.  Ten  llloii- 
sand  Bovereigna  (Nfly  tliousand  'dollara) 
would  hardly  represent  its  peenniary  value ; 
a  hair  from  ita  tail  in  worth  a  Jow'a  lan- 
aom.  'It  WQB  my  gooil  fortune,'  be  says, 
'to  present  (in  I'OiR)  to  the  first  king  of 
Siam  (the  Siatocac  baic  two  lungs  eiei^ 
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cutug  supreme  lathorilir)  iirtspnis  with 
wLicb  [  had  been  Dhirgud  Ity  m}  ro,v>J 
IDU1n?flH^  ]  recL'ivmJ  man^  prL^jieult  in  rc- 
lum  \  but  ihe  monarcb  pliict<d  Jii  mv  haiifl 
a  golden  box,  lorkeil  oiib  n  ^Ideo  k<!j, 
uid  ho  inrornied  mv  (he  boi  contained  a 
gin  far  more  valuabli?  Ilinii  ull  the  rvFl,  and 
Ihat  WW  a  fow  litirs  of  tbe  Mliltc  Glephuni, 
And.  pcrhapg,  it  mv/  tie  widl  to  tibite  why 
Itae  elephont  is  bo  upooinllj'  rcTi-rpnccd. 

"  Bi'camo  It  is  belici'i'd  thsl  liuddbn.  the 
dltine  cmanalion  from  ihi'  Deity,  iirnst  ne- 
CqamHIt,  hi  hiF'  niullitudinuuH  iiicIiLraor* 
phoscs  or  traiisniisaions  tbrough  nil 
encM,  and  tfarou^b  miltioaB  or  bwiis,  de- 
light Id  nbiilp  for  sump  time  in  thut  genTiA 
ini-antaiion  of  purity  nbicU  is  r('pri>scnted 
b;  ibo  iFbit«  cleplmnt.  While  the  bonat 
Ifacb  Ibal  there  is  no  spot  in  ihc  heareuG 
above,  OP  the  earth  below,  or  the  watpra 
under  the  earth,  which  b  not  visited  in  the 
peregrin itiona  of  the  diTinit^ — whose  ever? 
■tage  or  step  is  toward  purifieotion — the] 
bold  that  his  tarrying  niu;  be  longer  in  the 
white  elephant  than  in  an}-  other  abode,  and 
that  in  the  posseGsion  of  the  sacred  creat- 
ure thej  may  posticss  the  presence  u( 
Buddha  hirnrair.  It  ifi  Itoown  that  the  I'iii- 
guleac  have  been  licpt  in  subjection  I>t  the 
iiejief  that  (heir  rulerfi  linve  a  tooth  of 
Buddha  in  tlie  temple  ol'  Kxndy.  and  thai 
on  vaiioii!  Irscta  of  the  Eoi^t  impremions 
of  the  fool  of  Buddha  are  revereuceil.  and 
are  the  nbjeetd  of  weary  pili;riniages  to 
places  which  can  only  bo  readied  wiili 
diflieully  ;  hut  with  the  while  elephant 
Borne  vogue  notions  of  a  vital  Buddha  are 
associated,  and  there  can  he  no  doubt  ihat 
tho  iiiarveluuti  sngacitv  of  the  creature  hna 
serred  to  strengthen  their  religious  prqu- 
dlcea.  Sianicae  nre  Itoown  to  whimper  their 
Bccrela  into  an  elephnot's  ear,  and  u>  ash 
a  mlulion  of  thdr  perjilciilies  by  some 
sign  or  movement.  And,  nioet  aiBuredly, 
tliere  is  more  Eeuae  and  rcmion  in  tlie  wor- 
phip  of  an  inleliigetil  beasl  than  in  thai  of 
atiekn  nnd  atonea,  the  work  of  nten'a  hand^. 

"'.\nd  yel.' continues  Sir  Johu, 'alter 
all,  llie 'white  elephant  \t  not  •rhilr,  nor  any 
tiling  like  it.  It  is  of  a  ci<tree-eo1or ;  not 
of  unbumt,  but  of  burnt  onffee — dull  brown- 
rah  yellow,  or  yellowipb  brinni— white  only 
by  conirasl  with  his  darker  liroiher.  The  j 
last  which  reached  Bangkok  was  vaught  iu  | 


the  woods.  Tlip  kinp  sod  ooutt 
long  way  out  into  the  eoiintry  tn  meet  hh 
and  he  was  eoniluclc-<l.  W'lh  •  grand  proM 
aioD,  umcb  pomp,  U'Usic.aDd  tljing  bannM 
to  the  capital  There  a  giand  niaallt 
awaited  him,  and  several  of  llie  leadh 
nobility  were  appointed  hu  ctlato^an 
Th«  nulle  were  painted  to  rcpTMcat  /o 
esl^.  no  doobt  to  remind  bim  of  bis  ttslil 
haniitSt  and  to  console  him  in  hiA  abtew 
from  lliem.  All  his  wants  were  aeduloiiel 
provided  fur,  aud  in  his  "walks  abroad,' 
when  "  many  men  he  aaw,"  he  was  etcona 
by  mugie  and  ca]iari3uned  by  enatly  vm- 
menls.  Bis  grande.el  and  farlhcti  pmlM- 
nades  were  to  bathe  In  lliu  rirei-,  when  atbir 
elephant*  were  in  atiendaijre..liouarKl  b; 
being  mode  aiiiiliarieE  to  his  graiidrar. 
Now  and  then  two  soveicigns  aougKl  liia 
prceenee;  but  1  did  not  leaiti  that  hixllg- 
nily  condeacended  li>  obliKe  tfaein  ■Itb  iny 
special  notice.  But  he  wauloil  no  addlllm 
to  his  dignity.  Every  thing  ajaoclilftl  aldt 
majesty  and  rank  bore  hia  image  A  wblla 
elephant  is  the  badge  of  dittlnclioii.  11> 
royal  liagi^  and  aeab,  modal*  and  pHiacj»  " 
on  all  aides  the  while  elephant  ii  Uu  B*- 
lional  emblem,  as  the  croes  amon^  Cbrta- 
tiana  or  the  creiecnt  among  Turht,  tut 
Ibe  Siameae  aie  prouder  of  it  iliin  4D«t 
cunt,  Ilutfiaus,  Germans,  or  Frenrh,  ut  if 
their  eaglet,  or  SpoTiiardi"  of  thi>  (oU* 
lleeee.  The  Bourbon  orrftiimmt  tad  tU' 
British  liiiion-lauk  eibow  but  faiuil;  IplU 
prescoeo  of  lbs  while  elejihaol.'" 

Wnir  IS  DiRwiNisu  F    Bv  CnttLM 
na  pages.     Price,  il.AO. 
Armelrong  k  I'o, 

Thi  title  of  this  book  is  a  lilih'inlr 
ing,  althuu([h  it  cannot  mialiaJ  nrj 
when  it  i<i  remembered  Ihsl  It  m:' 
from  n  distinguished  Pnifeaor  of  Hi 
ai  Princeton  College.    A  ImkiL  tbal 
plainly  and   clearly  aiuwer  the  q 
"What  ift  Dnrwinism?"  aa  a 
pure  eiposition.  and  which  ebuiiU 
state  what  it  iii  not,  would  b* 
iisclul  Hi  Ibe  present  lime.  Dal 
hook  could  only  bv  made  iij  a 
(Science,  free  frum  preji^diee,  abd 
with  the  hlflory  and  beatiof^  of  Ibl 
I  ijiiwiioiL    The  term  "  ('arwininn"  W 
viijiuely  used  lo  rcpre»eDl  a  wholf 


4««fBM  *llh  whicli  il  ii  a^sni^iated.  and 
Vt  ■U«h  K  is  IWvlt  but  ft  pun ;  and  ■  boi>k, 
mifnaiDR  lu  uii'er  tbc  igueation  implivd 
h  Lhlii  dll*,  (liould  niftke  tbs  disoriialiiK- 
iluD  nd  <li*pel  iheTtgaeoeM.  IT  thsquua- 
lUa  anv  gitoa  willi  lu  oiainaui  iinplicu* 
Vow,  u,  "  What  i«  this  liutrilik'  Durwia- 
Im  r"  ikt  reader  would  bu  §ct  on  Ihe  right 
iMDkbjtlictitlu;  forthabookisacluiLlljan 
mmj  m  the  celatioDI  or  Darwinijtni  aad 
Btllodoi;,  uid  it4  aim  e^eniii  to  bu  to 
kbllab  the  piMilioa  thut  Ur.  Dnrvin's  Ihtarj' 
mhido  itaign  ill  Nature,  uiirl  i»  tlicreforo 
■IkiUe.  Or.  Hoi]f»>  cites  vsrtous  aulliori- 
Ha  *b>  hold  to  this  lieo',  and  b<i  ctCea 
Mtaaa^iui  it.  Ha  kdmila  tliut  Mr.  Onr. 
iteMMgauo  tbe  ageucj  of  tlie  iln^utor  in 
triftaaliog  tbe  firtt  grrme  of  lire,  and  li? 
KIl>  ")(  I*  oMCeded  tb4[  a  man  niny  bu  an 
mUUmlii  and  jet  not  bo  an  atheist,  hxii 
■if  ulBiIt  of  dnii^  In  Nature."  And  y«t 
it  It  ODnillliig  to  lot  ibc  oialtei  reHl  here, 
Hi  ^  drift  of  his  book  eeems  to  be  (o 
As*  (fau  ibo  whole  lendenc j  of  Iho  ioquirr 
kMlflouB  lud  pemicioui.  Heoouldruako 
M  m«l}  ihe  aaiDB  oou  wlih  Ihi'  doc- 
n«  of  gnTitalion  as  wilb  the  duotrino 
■r  nnhilloa.  The  thcurj  of  Nto'loii  was 
itljtaat  M  in  It*  timo  aa  diBjiciising  with 
M  ud  uplilning  the  nmvi' meats  of  mat- 
Ivbf  1  frlfaiiffloing  law  uriiihcrpst  at1i>c. 

Thai  i|U(*liun  ia  pancd  by,  and  men 
H>  Ml  al  libcrtf  Ui  Inloriirct  it  in  the  way 
ft>y  vkooa*.  IVIij  n'll  dnil  with  eiolutian 
k  (W  auna  *sf  T  Tho  real  qneition  la, 
*  (Thai  )■  iba  troth  of  the  case  ? "  and,  un- 
d  IM  il  ■orlrwl  out  an<l  e»tabliah<^d,  it  is 
rv  lu  c«nit>lkate  ll  with  theological 
Nuthiiig  la  mine  eettain  than 
ll  Bu't  tiv  luvHilgaind  by  Mientlfic 
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.kaMta  and  aoUliulAd  a  mind  as  that 
.  Bai^  euuld  not  iJnLiI  with  the  quea- 
vMnal  irlrtiil  Inlcreil  tu  if,  and  hii 
vfll  ■•11  rtiiay  pvruMl.    The  author 
J  (lau  to  Un  Juat,  and  his  rolirine  is 
*t  (rwfmm  the  dciunolat'iry  splr. 
la  Iw*  obarai'loi  lilie  of  conlrofiT- 
II  nniiil  still  be  laid  that  be  La 
loo  Utile  familiar  wllh  (he  2ub- 
M  of  hi  a  atatvnienia  irill  nar- 
Iba  ■aS'laiforTDrd  mader.  Koreiample; 
Urn  ihrrtrj  of  erolutioii  was  pro- 
la  tH4,  In  the  '  TMtiges  of  Crea- 


tion,' it  was  uniieiBultf  rcjocted  ;  when 
proposed  br  Mr.  Darwin,  lest  than  iwentj 
years  allerworil,  it  was  received  wiih  aeclit- 
niation.  Why  la  this  ?  The  fuela  arc  DOW 
what  they  were  then ;  tbey  were  as  well 
known  then  as  they  are  now.  The  theory, 
so  far  OS  eiululinn  is  ounwriied.  Has  Ibeil 
Just  what  it  if,  now.  How,  then,  U  it  that 
nbat  Has  ecieatlliRally  false  in  1844  ia  soi- 
eutifleally  true  in  IHtHf"  This  elato- 
ment  af  Dr.  Ilodf^  that  the  doctrine  of  evo- 
lution, as  now  understood,  was  propounded 
by  the  author  of  the  "  Vestige*  of  Creation" 
in  ]fH4,  ia  about  as  eorreel  as  the  sUtt^ 
meni  of  Drs.  Burr  and  Iluwaun.  that  it  U  A 
plagiarism  from  the  old  Greek  atheTstJ, 
Anaxdmonder,  AniuagoioK,  Deinotritu.*,  and 
Epleiinis.  The  theory  ol'  the  ■'Vealigca" 
was  nothing  more  than  a  rcetntcmcnt,  ia 
popular  form,  of  that  of  Laniark.  anil  there 
wae  no  pretension  that  its  author  had  cun- 
Iributeil  any  thing  to  it  of  acientiBc  iiupor- 
lance.  The  real  reoBon,  unduubledly,  wiiy 
the  new  statement  caught  at  witli 
such  avidity,  was  the  growing  conrielion 
that  the  prevailing  ei]ilaimtion  of  the 
origin  of  living  forms,  by  special  creation, 
was  uidefenalble.  The  "  Vestiges "  waa 
widely  read,  but  the  tbeorj  was  not  ac- 
cepted, bei>iiuac  it  did  not  uOer  any  ra- 
tional or  probable  seientllio  anlullon  of 
the  diflieulty.  There  was,  however,  a  kind 
of  Indefinite  feeling  that  the  ioquiry  wa?  in 
the  tniu  diroution,  and  that  its  fundamental 
eoneeptiou  might  be  atrvngthened  and  veri- 
Bod  by  further  investigaiioD,  Thi*  nppre- 
heaaion  ia  well  shown  by  the  following  ex- 
Iraol  from  a  letler  of  Principal  James  T>, 
Forbes  to  Dr.  Whewell,  in  1H*0!  "Tou 
hare  rend,  of  conrne,  the  sequel  to  the 
'  Vcatiges '  ....  the  author  of  tbe  '  Ves- 
tiges,' who  is  geuerall)'  believed  to  he  a 
denlurn  of  modem  Alhens,  has  shown  him- 
self a  very  npt  scholar,  and  hn«  impioved 
his  kuowledi^c  and  hie  arguments  so  much 
since  bia  Ursl  edition,  that  his  deformitiei 
no  longer  appear  so  disgusting.  It  wai 
well  that  ho  began  to  write  in  Ihe  fullneaa 
of  bis  ignoranec  and  presuinplion,  for,  had 
he  beEun  itow,  he  wouhl  have  l>eeri  more 
dan)[e[oui."  In  ISnft,  Mr.  Darwin  and  Mr. 
Wallace,  working  Imlependeally  of  vaeh 
other,  c!erelu|)cd  the  principle  of  Njilural 
Selection,  which  was  the  most  Imponont  aii^ 
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glc  step  llul  bad  ;e(  been  tnkeu  lo  ncfouiil 
W  till-  iirtgiD  mill  dlrBrailie£  ul  living  luinia. 
Tliit  I'ODUuptlua,  nhicb  Ptofi'UEor  Helm* 
bolu  |ir(iniiiiaiM.>d  "ui  essentinlly  new  vm- 
livo  itleii,"  was  soon  gentrulij  retogniiuJ 
by  iiliilueopliiusl  nnliiniliiitit  as  &  vuliil  prin- 
ciple, ur  Qslural  Uw.  and  tliiB  gave  u  uew 
aii)K'<^  til  tlic  n  bole  qucidUnii.  Dr.  Hudf^e'e 
■Mti^iiienl,  Iherefore.  U  uae  uliieli  in  iu- 
atruoltd  nuieDiific  mui  would  biinil;  fen* 
ture  to  make: 

The  ExpAKEE  or  Heaves.    A  Suric«  of 
i-uTs  till  tViQ  WoiiderK  ur  the  Finnmneul. 
By  K.  A.  PaocToft,  B.  A.    BOft  puBcs, 
Price  12.00.    D.  Appldcn  Jc  Co.,  New 
York. 

Atteb  a  Tcry  sueceBsful  leolurlng  lour 
)a  this  CDiiDtry,  in  whivb  be  apokc  neurlj  a 
hiinilrcil  timcD,  Hr.  Pruclor  liaii  gone  back 
to  Eiiglunil,  but  be  hiui  left  us  a  legacy  in 
tbe  f<bA|i«  of  n  bejiutiriit  Htllc  book,  *^Tbc 
EipuDfie  oT  UeaTeu/^  wbith  will  eouble  ua 
Ui  gi>  oa  with  tbc  dubject^  though  the  llviug 
[tovbeF  Ib  absent.  l(  Mr.  Proctor  In  DDI  a 
dlaeovfrcr  in  niilroiioiiiy,  and  tvua  IT  lie 
failn  CO  ukD  tbc  bigbcet  mnk  as  a  lec(un>r, 
be  in  certainly  a  very  able  and  allntclivc 
pDpiilBT  writer  upon  the  subject  Tlwt  he 
b  thoroughly  luonterof  it*  moilrra  i|ue*liotifl 
tbor^  \b  no  iloubl,  auil  he  certaiolv  poaiiesdea 
in  n  rcry  tnurkcd  dcgreu  Ibc  fnciilly  of  pro- 
Ernting  iboni  in  a  pleiuing  nnil  Iiiatructivi.' 
Wiiy.  "The  Eipunse  of  Heaven  "  in  hislnli-tl 
book,  nlid  HQ  thiuk  ib  certain  la  hv  hid  must 
puputnr  one.  ll  dcnlii  witb  the  Inrgcr  ilows 
and  grander  Ihenn-s  or  the  acii'nfc  in  a  vi-ry 
enBy  unci  rendable  niiiuuer,  and  witb  iiiiuiy 
touches  of  poetic  feelia)(  Ihul  are  kiiidieil 
by  tbe  fliibfiuiitieA  <A  the  Hubjeet.  A  care- 
ful einuiiuntiim  of  the  volume  showtt  that 
it  covera  tbe  groiiud  very  fully  of  bid  lect- 
ures in  tbis  eoiintnr,  but  the  staleiuenti' 
Are  t'nr  more  tiniahed  and  perfect  llian  luiv 
ix-port^  of  qvb\  illdeourrieA  could  po^^ibTy  be. 
We  biiaril  liis  lecture  upon  Ibe  Nebular  Hy- 
polhesis,  but  neitber  tlie  deliveij  nor  the 
printed  eketrh  will  bi-ar  compuriiiou  for  a 
moment  witb  Ibc  lwi>  jwpera  in  ibia  volume 
«ntiiled  "Haw  the  PUncta  grew."  Of  the 
thirty  tuples  couaiiiereil  in  the  book,  and 
aulected  with  rcfercnee  lo  their  general 
iotenwt,  "The  Sun,"  "The  Evening  Star." 
"The  Rlng-giriJIed  Planet," Visitnnla  from 
the  Star  DepIliE,"  "The  Enrlb'a  Journey 
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through  Sbow«ia,"  "Worlds  roW  by  i 
ored  Suiid,"  "The  Dvptha  of  ^^puee,"  and 
"  The  KiilUng  Stare,"  are  pcrhaiiti  the  uiual 
attiaclive,  although  diffet^t  fead<?tt  will 
have  dilTeicnt  opimoDo  upon  ihie  poiDL 

The  Ph  iiosoPHi  or  BakueRi  PrE.>cn ! 
Deiiig  un  EiBiuinatioD  o(  the  Kiiri  Pan- 
ciples  of  his  System.    It)  B,  P.  liaon 
A.  B.    aSH  iiapes.    Price.  H.2B.  " 
York  :  Nelson  &  Pblltip*. 

This  is  a  gwoggering  polemic,  desig 
to  be  in  the  interests  of  religion,  and  wrilli 
by  0  man  equally  and  eminently  •elr-coD- 
soioila  and  iint-empuloua.     It  will  be  r» 
gaided  as  a  musterly  reply  to  Mr.  (IpenHi 
by  those  who  know  nothing  of  that  thint. 
er's  doctrine*,  for,  by  ibe  aid  of  mieiepw- 
aenlatiDQ  and  eclting  up  men  of  Elnv,  It 
aebiei'vs  n  sucoeasioD  of  Ibc  mort  brilDial 
logical  rictoriBS.     In  the  last  BihliailtM 
Sieni,  Prof.  Uearti.  of  Boniillon  t'olltse, 
gives  an  article  lo  llie  adverse  critiiijin  of 
Mr.  Spencer;  but  of  the  man  he  iaji:  "ll 
ifl  a  long  time  since  purelv  English  pbUow- 
phy  bus  produced  ao  able,  eo  coBip(di» 
sive.  and  go  daring  a  thinker  a*  [Id 
Spencer."    In  bit  works  "  we  have  umt  < 
tbe  cleorcel  and  toast  forcible  Stalin 
of  opinion  upon  great  and  abcliit't  I 
to  be  found  in  the  English  laaguagr. 
the  truth  must  have  opponenu,  it  ll  J 
such  opponents  we  prefer  to  tee  aed  I 
meet — frank,  outspoken,  iinrcaerrad.*' 
ia  tbe  general  Judgment  thai  u  paard  i 
Mr.  Spencer  by  eminent  thinkera  «ha  I 
mdied  hlni.  whether  the;  agree  wilb 
viewti  or  not.    But  Mr.  Browne  It  nfi  i 
ferent  opinion.    His  poges  are  IiIImI  •!( 
e^ipi'essious  of  Dontcmpl,  from  whirh 
gather  that  Mr.  Cptncer  is  aueh  a  lmi>| 
eat  fool,  and  such  an  obvious  knare.  ih 
his  critic's  task  ie  o  very  lighi  oni' :  hkI  I 
wonder  that  he  condescmded  lu  btiOf  1 
intelleet  down  lo  luch  iriSing  wnrk, 
foouery,  piierllily,  pbsunlity,  thlmblMl 
ging,  jugglery,  sleight -of-hand,  an; 
of  Ibe  lerma  used  to  ebaraolerlie  Mi.  I 
cer'H   reaiionlng,  while   hie  phIlo*>pb 
method  ia  said  to  be  "■  poreir  bap.hi. 
Bjslem,"  "a  miraele  of  eoiifiiaion  and  i 
surdity,"  which  "  takes  on  insane  dvllphl] 
knocking  out  lis  own  brains."    Wo  oh 
that  the  iheological  press  comTunnIt 
book  10  its  readers  as  putting  an  ndl 
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SpmiKf.  CU  il  be  thnl  Ibcy  are  renlly  in 
Hdl  t  dopentc  »ay  in  thit  camp  1 

i»Ul  RtCOSD  or  SCUNOE  AND  iKDL'eTBT 

Mi  1ST3.  Edited  by  SpiiSCEB  J.  ItAino, 
Sen  Vork :  H»r[)er  t  Broa,  7H  pp., 
Itoo.    Price  (i,00. 

Tkh  Tolo'iie  prcsedW  ■  Tecy  Urge 
nout  of  Taliublo  kdJ  lutereeting  lofoc- 
HliiiO  in  cunipkCI  fanu,  being  iu  fict  a 
UiWj  of  progmi  in  aai«DOC  and  art  for 
jru.  Tlif  mmin  part  of  (be  book  \a 
pIurI  iHtb  a  brier  eummiry  of  [ho  year's 
Tha  maltn'  ii  prnwiiled  in  di- 
•litmi  iianiAl  according  to  thdr  nalurB,  In 
|r<"n1  adenlific  lerma,  aa  Hntliemalici  and 
lilrODOOif,  Terri'strial  Pbyaics,  and  MoW- 
•nlli|y,  (tc  Uuoli  imporUDt  kuovlcdgp 
twhijc  directly  oti  Ihi;  ordlnnry  sITu^rB  of 
Ubh  la  be  gleaned  rrum  the  divi^iring  on 
■lp>Nlluf«  and  HoDM>h(i1il  Eounoiny.  For 
IWiMn.  (he  lailcr  coDUins  ao:iie  valuahlo 
ho*  about  lighiDiDi^  and  llgbtning-conduct- 
<n,  CUtaasy*  ^nuld  be  kept  ctein,  as 
•Hind  Willi  •  ibiek  layer  of  looi  is  dao- 
being  >p(  (o  conduct  the  currcat  of 
tkMdly  into  the  hooBc.  The  eostly  cop- 
pv  raila  DOW  w  popitlar  are  condemned, 
m  (In)  onUnvy  gaWaoiml  iron  wire,  No. 
^  Trmwrailrtl  inatnd.  A  uonduetor,  to 
h>  Ain>e,  (bould  bare  no  Joint!  nor  acute 
•4^aiJ  (he  Itiwrr  end  «lioii1d  rest  in  (ho 
.  >hil>  the  upper  ihould  l>e  tipped 
t  (ildrd  or  paliabud  point.  Conduct- 
u«  abn  likely  la  become  iinpsinid 
Aw  Ma.  and  ibefefure  need  oociuional  ei- 
*ad  repairing.  In  the  division 
Hwtna  Holiea,  ■  aimplc  and  en^ctual 
h  dlrm  for  diilingnisliing  real  from 
1  dmh,  Thii  \*  in  alinply  tying 
Ifatarr  around  a  flneeT  of  the  aup. 
■>pM;  If  di-atb  Is  iinty  apparent,  the 
•lArlnivr  fill  ihonly  heooma  red. 
ttM  ■Mror*  aiid  romeu,  we  are  told, 
PMcwr  hM  euDcludrd  (bat  cometg 
of  maitiT  thrown  olT  by 
H«  JapIlM,  Ncplunc.  aod  UninQS, 
Ii  •  nohan  (MuKtion.  Uctwin  ore 
—t:^  pafta  of  dialnleipwied  cometd. 
MaauMiory  obaraaler  of  meteor'  hu 
kM  MMbHabfd.  In  May,  1S73,  two 
hXMh  (iumtny  nbieirod  s  fiiHiDg 
Mfta  acal^'*'  •  cbureh'lower,  and 
■W  looil  deioDiillon  to  a  boulo- 
n*  kawe  (On  b«eaine  oateloped  in 


flaiueB,  nhich  spread  and  destroyed  Several 
adjoining  buildiD|f?.  The  luuol  alarlling 
atalenieut,  proliikbly,  comes  from  Socelii, 
tliu  lireal  Italiun  utronouier.  This  ia  that 
ibe  9un  Tarici  in  eize.  Seeehi's  bypothesig 
is,  that  the  bud'b  photnephere  us  seen  by  us 
la  a  gaseous  cniclope.  continually,  and  per- 
haps periudicaliy,  changing  in  apparent 
sisc. 

Tbi  KTHiiitnuiRTKii  UijisG^iuiat.  Editeil  by 
ELizi.BKrii  P,  Pk*dody,  UiKithly,  'H 
pagfs,  ilSM  per  year.  19  Fullen  S(reel, 
Cambridge,  Uons. 

Till  iiamG  of  I'roebel  i«  becoming  as  fa- 
miliar in  connection  with  a  methoil  of  cliild- 
culturc  called  the  Kindergarten,  as  was  (ha 
name  or  Featiilovjl  a  few  yeara  ago  In  con- 
necMon  with  i^e  mclb<id  of  nchool  inatruc- 
tioli  by  objccta.  Froebel'a  course,  like  ibe 
college  euri'lculum,  runs  (brougb  Four  years, 
from  three  (o  seven,  of  the  cbild'a  life.  Hia 
idea  is  nut  only  to  furnish  objecia  eo  aa  to 
influence  early  impressions,  but  (o  combine 
aclion  with  obnprvution,  and  make  pluy- 
atudlen  availuble  in  (be  lirst  stcpf  of  odiic" 
tiuu.  Fruubel,  mothcrlcits  froiu  bis  earlictt 
re  collet-lions,  and  tlien  having  ihc  experi- 
ence of  a  step-mother  who  neglected  him, 
was  drawn  by  a  powerful  sympathy  to 
children,  whom  be  Ihougbt  are  generally 
neglected,  and  was  moved  to  do  aocnetliing 
to  beautify  and  cnrieb  tbcir  opening  Uvea. 
That  his  devices  were  ingenious,  and  bis 
own  practice  pmbnbly  succcsiiful,  may  be 
freely  admitted,  and  It  must  be  acknowl- 
edged also  that  be  dedicated  himself  to  U 
noble  work ;  but  to  what  client  he  struck 
the  Inic  principles  of  the  roaiiugenient  of 
children  is  not  ki  clear.  Certain  il  ia  that 
many  of  his  followers  made  but  sorry  work 
in  (heir  endeavors  to  carry  out  his  syalcm. 
Long  Inteivalcd  In  this  question  uf  the  first 
steps  in  education,  and  baring  beard  much 
of  Froebel'a  new  dispensation,  we  sought 
out  a  Kindergarten  school  In  IiOi]dan  sov- 
ernl  year*  ago  ivhicb  was  conducted  bj 
teaidicr«  trained  nt  the  feet  of  the  master. 
The  method  was  (here  In  all  ita  novelty,  and 
it  was  obvious  enough  that  it  coiilsined 
many  cicellent  feiliirca  ;  but.  alas  t  the  tmil 
of  (he  flcbool-rooni  was  over  Ibcm  all.  It 
had  t)M:omc  a  routine,  and  allliough  march- 
ing, singing,  and  various  activities,  wore  4 
part  of  it,  there  wua  the  aame  (necbani 
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UfUciaiiMi  iritli  whU'b  we  nvru  ruiiiiliar 
under  Lhe  olJ  wuja.  Wo  do  tiol  gL'uerikliic 
^nm  tfaiH  Hiiiglc]  iiulauct,  but  wc  gather 
fnim  an  t-xdiiuuuIioD  of  Misa  FL'aboJ^'B 
tracta  tbiit  liii-re  hiis  been  not  a  liMlc  rough 
aqJ  cruiie  work  io  Lbe  alU^mpt  to  cnrrj  out 
froebel's  plan.  Gut  the  merit  uf  tbis  re- 
former ii<  indupciidvut  of  Ihc  pcrlbclioii  of 
bU  method.  He  liaa  done  the  woild  iqcbI- 
culable  Derviee  by  filing  its  nllciiliou,  Gr«l 
and  eleurl)',  upun  n  fiubji!i;t  of  ihc  ^n-Dtuit 
[ruporinnee,  «[id  iheslttcnpla  to  cuirj  ou( 
big  method  emi  hardly  I'uU  lo  lead  lo  sonie- 
Ihlng  bi'ltcf.  Miss  Pcnbody  is  niuong  the 
]llDOc«rit  of  the  muvonvuL  in  Ibis  coiuitry, 
«nJ  she  bus  worked  liku  %  Eaint  in  tbe 
OBUse,  Her  little  periodieul  deBcrves  to  be 
liberaliy  Huutuiucd.  Ktudergartcn  ccbools 
are  epriuging  u|>  in  rnrious  plBcc?,  uiid  their 
ninnagera  will  need  all  the  eDligbtemueni 
Ibey  odu  Ret.  Bul^  whether  i^ehoola  be  e:4- 
tnbliehecl  or  not,  the  litorature  of  (be  aub. 
jcet  Bbiiuud5  iu  roluatilc  »uggiL-»tionfl  that 
Dmy  lie  iiiade  availnbic  iu  home  I'^liii.-iitloii. 
For  It  ii  licrc  uflvr  nil  Ihst  the  [imtit  later. 
e*t  miitil  ceDIre,  and  to  us  the  highest  Tilue 
of  the  nioremeut  Ib  its  poa^ibJe  ruult  ii> 
giving  Its  more  com pe lent  and  better-in- 
Hiruct«d  motheTi^.  Wc  note  not  nlihout 
■pprcliension  the  growing  dii-puaition  tu  in- 
Tokc  Slate  ngoucy  in  the  ealnblisbinent  of 
thi.'t  iietv  ordvr  of  cduiiilioDal  inntiiutions. 
Slioulcl  liiiB  pltn  auuL'ced,  and  the  new 
sehook  br.  moreover,  siibjeclfd  to  the  prin- 
ciple of  "  eoQipiilsory  edueaUoti,"  as  by  the 
logic  of  the  cue  they  must,  the  situation 
hIU  become  tnlpreiting.  To  the  eitcnt  in 
which  the  Kinilergarten  Idea  becomi>9  the 
rival  of  family  nurture  and  is  resorted  to 
by  mothers  lo  escape  (heir  mponsibililies, 
H  nill  be  injntioiu ;  but,  lu  so  fiir  a«  it  baa ' 
tliH  contrary  elTecl  and  cduealjia  moiliers  as 
well  OS  children,  it  irill  prove  B  boon  lo 
society. 

Fmr  Lbsoss  ta  lax  FBiriciPLts  or  Cook- 
mo.  By  Lady  Bjikekr.  London :  Mac- 
miiian  h  Co.    101  pp.,  I  Brno,  ptiee  (iOs. 

Tnia  little  book  treats  of  the  chemteal 
oompoBJlion  of  food  ;  the  cflccl  on  the  hu. 
Baa  bodj'  of  the  diflerenl  eubstancn  uEod 
O  mch ;  of  the  modes  of  preparing  cer- 
tain kinda  of  food  in  conformity  with  their 
action  ;  and  of  the  prin<?iple>  of  diet.  In 
i1m  Hnt  part  ia  shoim  what  eUaenu  ate 


ncuee.Harr  lo  make  animal  or 
mu':os  lit  for  I'ooil,  and  what  Anbslani 
possess  tbogu  eltmcnts  in  ibr  liigbrgt  i 
gree.  The  second  part  caphuna  vas^  a 
economieal  metliodd  of  making  bread,  cot 
ing  vegctflbieB.  mcata,  etc.,  and  building  a 
keeping  up  kilcheu-lires.  The  third  pi 
enforces  tbe  truth  that  the  body  is 
filed  not  by  the  quantity  of  food  ente 
by  the  quantity  digested,  and  goce 
ihow  what  kinds  u(  diet  are  beat  adapl 
to  tbe  digeslite  organs  of  persons  in  dUV 
eat  occupations.  The  book  contains  ain 
inforniatiou  tliat  is  valuable  to  the 
keeper. 
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FnKL.  By  C-  WitLim  Simt-xa,  D.C( 
R.  S.,  and  John  Wobhald,  C.  E. 
York:  D.  Von  Noatrauil.  elpp,,]flmi 
price  fiOc. 

This  work  eomprias  two  addnHsds 
livercd  before  liic  Council  of  tbe  Briliri 
Asnochttion.  The  Sim  paK  diaeosMi  ibl 
nature  of  fuel,  tlie  source  wllence  it  Is 
rived,  tbe  best  mclhods  of  using  it  ccuinni' 
callj,  the  coal  question  of  tho  itay,  ood  Milil 
heat.  Fuel  Is  defined  as  any  tabtUaM 
capable  of  entering  inio  combiDatim  villi 
another  sobstanec  and  giving  tine  lo  tual 
in  the  act,  and  it  ia  «ho«n  to  Iw  doiM^ 
from  solar  energy  acting  upon  wiM 
of  our  earth.  Tbe  subject  a  bandlsd  ill 
seiciitifia  inonaer,  and  bos  a  ditvct  pn«lM 
bearing  on  economy  ol  the  iih  uI  rudll 
manufaeturea.  trauaportation,  indlbrhiua- 
hold.  Tho  aeconil  part  otleotiM.I 
pares  the  value  of  artilicuil  fitela  aidi  r«l, 
but  Ih  little  mote  thun  an  enuinentioi' 
the  vsrious  attempts  thai  have  bcea  : 
within  the  past  hundred  yean  to  | 
an  artificial  fuel 

W(  are  isfonued  by  ibe  Bo*a  I 
that  tbe  fortbcooiing  work  of  Mr, 
FUke.  to  be  simultaneously  paUiil 
Engbuid  and  tbis  cnuniry.  U  urariy) 
picied.  and  will  be  issued  early  nest  < 
Thaw  wbo  hare  been  intcmlal  la  hh 
ures  will  be  gratified  to  loain  that 
are  to  be  reproduced  tn  a  carefully^ 
form,  with  much  new  mailer  wfaii 
give  his  work  a  comprebensiTe 
It  wtS  be  in  two  Tplumes.  compiititig  I 
a  thooaand  page*,  under  the  title  of  ' 
tinea  of  Cbmnc  Philasopby  baaed 
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Doclrlntt  tif  Ei-olulion."  It  is  ■  mucli  Ic99 
oluuittj'f  anil  more  pii|iuUr  liYatUL- IhuD 
Mr,  IWtiftt  Speuofr'j  ^'ct  usiinUbiil  "  Sji- 
MoT  SjniJielji!  PliUoaopli)-,"  upon  wUich 
ll  u  muolf  foundetl;  but  it  cmliraccs  a 
ttfci  nnge  of  »abjents  thnn  is  disousasJ 
b;  Ur.  Spinvor,  Tbose  who  arc  fitinilinr 
*ltb  Ur,  I'iike'a  rcmatlmble  |io>teri  of  oi- 
ralllan  kiut  gtup  of  lboii|jht  will  neeit  uo 
■ur*im  ■*  tg  ihe  iowreal  of  the  work, 
••4  to  otbert  we  may  esj  thiii  It  ■ill  ua- 
iTcmbtfiHj'  be  lh«  must  raliiablc  iDirodilc- 
ibjn  tu  nxKlorn  APtoDtific  phUoaophy  tlial 
ti>  tfpj'ii  produced^  Hr.  Kisifi?  ia  ex- 
^'Inl  l»  rvturii  from  Europe  about  (lie 

t>Hllf  JutW, 

!  r><!-<'t.ta  KtT  TO  nts  Birds,  Rtmua, 
I'itiii-uiins,  ixn  Pishes  or  the  Noktu- 
o>  ruimi  Srttis,  KASt  or  the  Um- 
amtm  Kitkb,  By  I'ral'.  D*rio  S. 
Jmput,  M  S..  Bml  BtLrocB  U.  Vui 
TuoK.  Appiclon.  Wis.  ]IJ8  pagM 
htM,  TS  crats  iu  piper  oovcraj  (I, SB 

Tii*  b  •  o(u>T«aieiit  poakct  Qunnal,  de- 
^■1  to  anoblo  collectors  n-ndlljr  to  meet- 
Wi  tha  BMW*  or  till  bird»,  reptiles,  uid 
Ua^  oomilag  ia  ibo  rtgioo  Indicated. 


ITBUOATIOire  BKCKtTBD- 

l''llr»ciirf  SpMlram  Pboiogmphif.  By 
'Arnij  hnfwr.  H.  D.    Pp.  S. 

XMm  on  )|ioro>cii)iiL'  Crjrtalu,  and  Ob- 
w^aOuD*  00  Unlonlda.    Mj  Isaw  Lea, 

n*  PratDpLiim  Thmr*.  By  P^w*rd 
Ma.         U.  D.    Pp.  S», 

n*  K«lioat  CD11>VM.  t)lr  UedU  al  Pro- 
hM^aod  ibr  Piilillfl,  B;r  ^^Ondford  E. 
CMI,A.)L.  HU.    Pp.  :!4. 

bntalMi,  IH  HlatOTy  utd  IndaonM 
M  MMy  B7  Dr.  L.  Itucbopi.  New 
T«fe:       K.  DoIU,    Pp.  SB. 

TV*  bMu*  of  RMiginn.  11;  Luilwi); 
mHtuA.  K««  York :  A.  K.  Uutia.  Pp. 
fK. 

TW  T«r«;«iiIeMo.  By  JoaUh  P,  Oooko, 

ir.  rp^n. 


of  'Dorirtn  on  Eipre<iiloii." 
4f41naa4ar  B»1il    Loudoa:  Longmatii, 


TrntmelioDS  o(  the  American  Society 
of  Civil  Eiigincers.    Pp.  SO.  * 

Selling  Books  aud  Paper*  tioder  Uio 
ReTi-nuo  Laws.  Publiahed  by  ilie  New 
York  Chaniber  of  Couirai-rtK.    Pp.  68. 

Report  ou  thi?  Incurable  tnaune  !n  lU 
linoia.    By  >'rod.  Wines.    Pp.  11. 

Cammuntly  of  Disease  In  Uvn  and  Other 
Animals.    By  W.  Lauder  Lindsay,  M,  D. 

Pp.  a?. 

Lecture  od  Buddhist  N'tbiliem.  By  Max 
Uulkr.    New  York:  A.  K.  Butts.    Hp.  lU. 

Thirteenth  Annual  Report  of  the  Brook- 
lyn Park  CommiBsioDers.   Pp.  47. 

A  Third  Catalogue  ot  Seionty-slx  Htw 
Double  Stars.  By  B,  W.  Bumhom,  Esq. 
Pp.  U. 

The  Uooej  Problem.  By  Henry  Bron- 
«0D.  Pp.  as. 

Bulletin  of  the  Uinneaota  Aoademj  of 
Natural  Sclrnces.  1874.    Pp.  IBU. 

The  Anatomieal.  Pathological,  aod  Sur- 
gioiil  Uses  of  (.■hloral.  By  W.  W.  Ket-ii,  M. 
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MISCELLANY. 

1  Stlnn  MlEl«ter  for  Knslaad.— Thore 

la  an  acitnlion  now  ^oing  nn  in  England  for 
Ibe  appolnlmenl  of  a  responsible  gOTem- 
nienl  inlniHler,  whose  duty  it  shall  be  to 
look  nlU'r  the  Inleresli'  of  ecleacc  Bud  sel- 
entiflc  rraearch  and  edueation.  and  to  tnko 
rharge  ot  the  sciontilie  institutions  of  Ihe 
oounlrT.  A  WTiter  in  the  Timt*.  fkilunel 
Strange,  whose  tIbIfs  arc  approred  by 
li're,  calls  attention  lo  the  fact  thai,  though 
"  tbore  In  more  inillvidual  enti-rprifli.'  in 
England  than  in  any  counirv  In  the  worhl,'* 
yet  tlie  English  arc  being  rapidly  out'iripiied 
by  other  nations.    Ai  present,  the  Tariou* 
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»Mi^tilIi'  iristitiitluDS  mamUincd  )Ue 
eluti'  ore  uiiilcr  no  \r*t  tbon  Evren  dilTt'C- 
ml  Bomninienlnl  depurlaicnt*,  all  of  *hiuU 
have  Qllicr  miUtrrt  bcdiilcB  tdeaue  lo  Kt- 
(end  to.  The  wrliur  nuuita  six  absvrva- 
torie^  of  whidi  oue,  UnirLiivkli,  is  under 
the  AclmirBltj;  anulhor,  Kdinliui'gb.  under 
ibo  oHii'i-  of  Worksi  a  ihird,  at  the  Cape 
of  Good  Hope,  iiudtr  thp  Colonial  offioe; 
and  the  r(«t  under  Iho  liidlu  offlee.  The 
other  departtneDla  of  eute  wliich  aiuuiuo  lo 
dirvcl  Di'ieudGi'  work  arc  ibe  I'rivj^  Council 
and  Boird  of^Vorha.  aud  Hoard  of  Trade. 
Colonel  Strungc  furon  tlie  creation  of  ■ 
SoicDce  Hiui«tcr,  under  who^e  CJiutrol  all 
tl]t<«c  acienlilie  iiistitutiouE  Bhull  be  placed. 
"Let  Ibia  lie  done,"  says  he,  "and  wc 
should  eeaiie  to  witness  the  farec  of  con- 
(ultltif;  lliG  Chaiieellor  of  the  Eicbequer 
About  obaerviug  eclipaea  of  the  sun,  Ilia 
p rime-mi nielcr  about  aciculiBc  aretie  ex- 
peditions, and  the  Treasury  about  tidal 
redueiiona.  We  should  perhaps,  loo,  tlien 
pereeive  that  overwurki-d  law-oflicora  arc 
not  the  beet  tnanajivre  of  n  great,  or  what 
fhould  be  *  greikl,  Iceliniuil  miiaeum,  and 
timt  Hfty  1rrc!fpou6iblo  gcutleuien,  bom^cvcr 
troinent  judiTiduall;,  ou^lil  not  to  be  lu- 
Inwlod  nilb  the  j^mndual  collection  of  art 
■ml  natural  hiatory  in  the  world." 

Tlie  AtsBille  Proprrtlfn  «r  Ihn  .tU«m>- 
|rtirrr> — Tliv  euaali  of  the  Britith  Islei  are 
cict<vdiag1;  bcM't  with  foga,  which  make 
nacigalloD  in  their  viclnilj  a  very  doDger- 
uu»  buaice5#.  During  a  period  of  ten  jears 
tbcac  logs  Here  the  cau»e  of  273  ihipHrccka, 
many  of  xhicb  (rerr  *llvndt>d  with  serious 
Ion  of  life,  .la  ^i^^aU  in  llilck  xeathet, 
n^td  are  almost  ivorlbleMi ;  «oundd  have, 
•ccordinglir,  been  fubstiluled,  and  inslru. 
BMUU  for  producing  theio.  jueh  aa  bells, 
fog-bonu,  alMln-whigtleti.  etc.,  hare  bwn 
Mt  Up  and  employed  at  nmneroui.  ^Utiona. 
BqE  it  haf  been  obscrTL-d  that  the  diatanees 
M  whieb  tbe««  aoundi  could  be  heanl  hcr> 
Mtrancly  tu^Hblc ;  that  wbile  at  one  tiiue 
Ihey  Mold  gite  warning  Sfvcn  or  eigbi 
nlWt  avay,  mt  aoolher  they  were  inauililile 
M  half  the  distance,  and  prrhapa  tuiallj 
•nleM  for  ihc  purpose  iuieoded. 

The  ulhorltles  laal  spring  rniaclod 
Truf  T<  ndall  lo  lock  into  the  aiailfr.  "bich 
tlU,  >ud,  u  la  uatul  «ith  Uib,  irbea  be 


nl^j 

ItiHl 


underlnkca  an  inquiry,  with  inlfTMlh 
valuable  rrsulu.  Selecting  the  South  I 
land  Clifl',  in  the  Slraiti  of  Duicr.  i 
site  of  operntionf,  he  liepin  a  auri«  i 
perimeuts  to  |4^ei  the  diatance^  at 
various  sounds  eould  be  heard.  Tb 
BtruiDCDis  naed  for  produoing  the 
irert>,  trumpets  Bounded  by  air, 
Bounded  by  aleam,  the  Eteam.Biren,  { 
cannon.  The  obaervationB  were  cont 
at  laterralt  (him  the  SMh  of  Uaj  la 
the  28th  of  November.  At  diffcienl 
aounds  of  like  inicnei^  were  heaid  at  iitii 
ly-Tarying  di^tancea.  For  example,  ■  ) 
that  at  one  time  could  be  heard  onlf^ 
miles,  could  at  nuother  time  be  beaid  I 
miles.  On  one  occasion  the  lound  ef  t| 
slenm.^rcn  vaa  heaitl  Gflceu  mile*, 
the  morning  of  June  8d,  the  aky  being 
EtninJess  blue,  and  the  sea  calm,  the 
of  a  cannon  euuld  not  be  heard  heyond 
mile;,  and  a  "  loorlar  fired  *ith  ■  tli 
pound  charge  yielded  only  a  I'oinI  tbuil 
was  mere  dumb.show  on  the  Forth 
The  air  irafi  opiicully  elear.  but  opBi)uel 
Impenetrable  to  founds.  On  other 
sinus,  during  fog  and  dnving  itia,  i 
Bouuils  could  be  heard  at  various  diitaiM 
ax  four,  fire,  seren,  and  nine  miln:  I 
oDoe.  when  the  air  was  haiy,  the; 
heani  tvelve  and  three-quarter  mllea, 
inference  is.  that  the  transmiaaion  of  « 
through  the  uimoiphere  is  not  alleftsd 
fo^  and  tain  :  the  air  during  thfit  1 
lenoe  may  be  opaque  to  sounil.  bill  mA 
thai  aecount.  Tbc  moTemcnl  and  an 
of  sound  in  the  air  depend  on  oUitf  i 
ditions  than  the  mere  preMnc*  of  b| 
rain,  and  thr*e  coDdition^  Kia^  vilM  ■! 
the  atmosphere  is  ironderlully  rlrai  lu 
eye.  WTiat,  then,  becomes  of  llif  i 
volumes  of  aonnd  produced  bj  cumoa 
the  sleam-srcn,  ■^'iug  that  they 
transmitted  nor  annihilated  ■  In 
determine  this  question.  Prof,  Tyn 
his  compunions  look  a  position  on  llii< 
ovcriiioking  the  tea,  and  ther«  for  the 
lime  demon jinttd  by  eiperinn-nl  'thi 
Sec  lioD  of  sound  from  aerial  furfaco, 
a  perfectly  clear  air  tbe  aoutida  caac 
in  ecboM.  They  reached  us  aa  if  br 
from  absolutely  inTiiibte  walU."  Now, 
■re  the  coi>diiiona  ohich  thna 
■ound-meif    The  plwnonictMM  b 
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Aw  Id  *  nan-bomogcneoai  ■tmOBphere  pro- 
dDnd  inn]iiiiliilFt  of  icmpLTitiurc,  aiid 
Ibc  Uiia)(ial  diiilribuljoii  of  vupor.  "  As  I 
Nsoil  Dpmi  Uie  deck  of  ihc  Ircpe."  sajs 
Fmf.  tj^iUll,  "  pondering  ihe  queatioQ,  I 
bMUH  conMiaos  of  the  picecding  power 
ibt  folt  bMliiig  agkinst  atj  buck  and 
bnllng  ihe  objecu  near  me.  Beami  of 
■|uil  pAvci'  wfTC  Mllng  on  tbe  tea.  and 
Mil  hiTc  produced  cflpious  evaporation. 
Tlui  tUc  tapOT  gGncralcd  should  so  rise 
ad  ningle  vith  Ibo  ^r  as  to  forni  ati  nhen- 
hM;  bouiogmeous  miilurc.  1  ean«Idcrpd 
hiht  tl^oM  degree  itiiprubiilile.  Tt  would 
tiiurc,  I  thoaght,  w  aircak  and  mottle  th« 
HBDifherc  with  Bpace.4  in  wtiiirh  tlio  air 
Tnid  be  in  difloreni  dc^rcEd  datuniLcd. .  .  , 
U  ibt  Bmillng  aurlaces  of  llicse  ^pnces, 
>W|b  intiaiblc,  wp  tboiilil  have  tbe  cnn- 
AtouMMaur?  to  Ihc  praducliua  of  pir- 
W  Mboo  add  coowqucnt  waste  of  aound." 
1^1  |ihll"M>pbieal  explanation  Prof.  Tjn- 
Ui  *ia  able  to  lerirj.  On  one  Docoaian. 
*Wi  Ihr  air  wee  opuiue  lo  eaiirid,  a  cloud 
"w  uul  (brfw  ii«  shadow  over  the  aen, 
Wiorraaee  in  Ihe  inlen«it  i  of  the  sounds 
•HMtiocd;  bat,  Willi  deoltnL- of  the  «un, 
t  ^  Bxire  obtious,  until  at  length  the 
^pdaosnd*  were  besrd  el  a  dislauve  of 
Mrtnd  thrw-<|iurt«c  miloi,  when  at  Srat 
0«  inaudible  at  two  ndlra.  The  in- 
dUlano^  at  wlii^'h  the  poiirtda  werv 
tawUf  hnnl  wu  iiiadual  with  decline 
nin.  or.  wliut  la  i|ui<e  nhvioui.  with 
tMn  «f  homogeueit^  of  the  ottnusphcra. 
llfc  fally  ehown  on  another  occa.*ion, 
■V^  during  ■  liolcDt  rain,  the  transinis- 
^  of  mmda  was  great!/  iacren.'icd,  so 
thl  itei  gould  be  beard  tnorc  disiinctiv  nl 
utl  OBn-halr  tnilca  Iban  at  Svc  milee 
IwliM  10  Ibe  Morm. 

IW  la4*nM  )i«ha«l  «l  PcnlkNC— The 

Umm  Sohuul  of  Nnliiml  Hiitorj  will 
f»  U*  7»af  on  Tupsdaj,  Julj  Tth,  and 
Am  OB  ttaturder,  Ausuit  'itith.  During 
lt»*«ilo«,  fVof.  Mar«r,  of  the  Stevens  In- 
Bobukiin.  will  di-llrrr  a  eoor^e  of 
kWM  Ml    Ilijuloloftii'ai    Plif»<i4».  Ur. 
ftnlun  Lrmn.  of  ihv  Cambridge  Mu- 
*m  «(  CmpsratlTP  Zodlcip)'.  win  give  a 
fct  WinrM  M  PkaricDitnre.    Leoluree  will 
*•  b  4dlnnd  b*  Dr.  W,  &  Barnard,  of 
Mm,  5.  T..  on  Protocoe ;  fraf.  Jordan,  of 


Applelon,  Wis.,  will  take  charge  of  the  ia- 
ttnietiun  in  Marine  Botany.  Mr,  Aleiaodur 
Agassit  will  hsTB  chargi;  of  the  iaetruction 
on  Rndiale»  and  Embryology ;  Dr.  A,  S. 
Packard,  Jr.,  of  Snlem,  Si.i-B.,  on  Ariiea- 
latea;  Prof.  B.  G.  Wiider,  of  Cornell,  on 
VerlebTatei!;  Prof.  E.  H.  Hone,  of  Salem, 
and  Prof.  C.  E.  Hamlin,  of  Ihe  Hiiseum  of 
L'ompariilive  Zoolojty,  on  Molliisoo;  Mr.  T. 
W.  Puliinm.  Director  of  the  PeulMidy  Acad- 
emy cif  SeicncQ,  on  Pii^liea ;  Hr,  Edwin 
BlekDfll,  of  the  Uu.teum  of  Comparaliis 
Zoology,  on  UiiTo.ieupy,  InHtruecion  in 
Drawing  will  be  givcu  by  Mr.  P.  Itoelter,  of 
the  Museum  of  Comparative  Zoology.  Dr. 
Puekord  and  Mr.  S.  W.  Gannon  will  lake 
L'bargo  of  the  dredging  expedition^  and  tbe 
labonilories  will  also  be  under  the  supvt^ 
vision  of  Hi.  Garmun. 

Sftcotlle  IppanitBS.  — Wliile  it  cituiot 
bo  qui»ilioDi'd  that  the  popular  demand  in 
ibis  criuuliT  for  appliouces  with  wliieh  lo 
illu.itrote  the  first  priniiplea  of  plijsieal 
Ficienee  is  well  mi^t  bv  several  makers  of 
philosophical  inslrutuenta  In  this  and  other 
cities,  it  is  alill  true  that,  In  the  higher 
bmncht's  and  gradp:>  of  scientiliv  lllustn- 
ticin,  our  chief  dependence  for  efficient  ap- 
paratus ia  upon  English,  Krcncb,  and  Ger- 
man makers.  In  the  (wo  great  d^partmenu 
of  Elet'trlcB  and  Optics  thii  ia  aiipccially 
obserred,  and  we  take  pleasure  in  com- 
mending to  the  notice  of  professors  and 
teachers  of  science  the  card  of  Mr.  Brown- 
ing, of  London,  in  our  advertising  page  this 
month.  Mr.  Browning  is  an  honored  Fel- 
low of  the  Royal  ABlronomiva!  Society  of 
Eiiglatid,  and,  what  is  more  to  the  present 
purpose,  he  is  the  successful  maker  to  the 
Royal  Society,  and  to  thu  leading  English 
obserratoi^d,  of  the  iiutruinenW  Ihey  em- 
play  in  their  great  and  Taried  work.  In 
Ihe  eonstmcllon  of  epeotioscopes  of  every 
sort  he  has,  perhaps,  no  e4]ual,  cerlixlnly  oo 
Bu  pcrior, 

SMrtng  Hi  saiiiBit  «r  mnu.— Mr. 

Brit,  di-9tribing  the  movement  of  a  pair 
of  black  vultures  sailing  on  the  wind, 
says  ;  "  l.ikc  nil  birds  thai  soar,  both  over 
sen  and  land,  when  it  is  culm  tbe  vultures 
are  obliged  to  flap  llieir  wins^  when  (hey 
fl; :  but  wben  a  breeic  ■•  blowing  they  are 
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able  to  iiBG  tbcir  spoclfic  giarily  ne  ■  ful- 
cmm,  bj'  niMUB  of  which  they  pn'acm  their 
boilicfl  Hiid  ouUtrctcbed  ningg  and  tuil^  n( 
various  Bugles  to  th«  iviud,  and  litcrnlly  «iiil. 
Hour  oflcil  when  bti'alnied  OQ  foiilbem  t>UB, 
ohen  not  ■  breath  of  sir  wua  stirring.  luTC  1 
seen  the  albulrose,  the  potrvl.  and  the  Cape- 
pigeon,  reRting  OQ  the  water,  or  riaiug  «i[h 
difiii'ulty,  and  QTily  by  tiie  (.'on^tDnt  nclioti 
or  their  long  wioga  able  to  fly  at  all  1  But 
whvD  a  breeic  sprug  up  they  ■nert\  all  life 
■nd  motion,  irhDelitig  in  grvufful  circles, 
now  preheating  one  side,  noir  (be  other  to 
licw,  ituaccDding  npidly  with  the  wind,  aud 
ail  gnialng  Telocity  lo  tarn  and  riac  up  again 
tgalnat  It.  Then,  as  the  breeie  ftcahcQed 
to  a  gulp,  the  petrtU  dined  about  .... 
poUing  IhrniaelvfS  upon  the  winil  with  an 
little  cITort  as  ■  mas  baluiecs  liiniaelt'  upon 
his  feet." 

1b  Agfi  Pfllnn. — land  and  Water  con- 
tains an  interi'stiog  "  obituary  notice  of 
Jiek  Ihi'  Pelican,  for  upward  of  forty  yean 
an  bhahitanl  of  the  Dublin  Zoologitnl  Gar- 
ili-ns.  This  fine  specimen  of  the  geouA  Jn- 
Hf  Haa  presented  to  the  giinlen^  in  ISHI, 
bidng  then  full  growu,  and  auppnaed  to  be 
eevi-n  or  ri^ht  year*  old.  Jai'k  waf  gen- 
erally about  the  first  ipecimen  which  wai 
introduced,  or  rather  lolrocluced  himaelf.  lo 
the  notice  of  risitorv,  aa  he  waa  seldom  ihul 
up  in  a  cage,  but  wilkod  or  waddled  about 
where  he  plc«»ed.  De  asuallj' treated  »lraD- 
gtrni  with  ROTcreign  enct^nipt,  hardly  deign- 
ing to  gel  out  of  their  road;  but  when 
veifcd,  and  his  beak  opened  lu  fthow  his  ou- 
riouA  lilile  rleft  tongue,  which  lay  at  the 
IronoiD  of  the  pouch,  under  the  bill,  his  eye, 
nsually  a  (plccdid  tnhy.  or  niher  carbuncle 
color,  got  red  a^  a  coal,  with  Bngec.  *l  the 
lndi]£iilty.  Bis  plunuige  waa  alwar«  at  the 
most  beautiful  order  and  the  nio»t  brilliant 
white,  ejcept  about  the  head,  where  the 
■oft,  downy  h*ck1e«  asmmed  a  pinky  hne. 
Ctiriou^ly  enough,  he  never  went  into  the 
m«T.  eicrpl  occBSionally  (or  the  porpotaa 
of  abhitiaii.  when  he  woidd  dock  asd  wash 
bhsMlf  all  OTer;  then,  rctumin^  lo  bnd, 
nqueraelbe  water  out  of  bi>  featbera  with 
hb  bill,  and  stand  in  the  auo  to  dry.  Snl 
h»  nercr  <«e«mj  to  swim  for  pleuure  or  lo 
Bill,  ID  which  refpevi  he  diffeml  frwu  U)e 
Ifartc  jonior  meniben  of  bis  Iribr.  abo 
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lock»d  up  in  the  gaitlens.  AnolhM 
liorily  of  Kii  was  that  he  would  nevrt  IDUi 
any  food  but  fiih.  Theotbers  toon  Iwnu 
to  eat  and  relish  hor^e-fielh  On  occasion,  bi 
Jack  stood  out  Btanchly,  and  fidi,  and  S' 
only,  he  would  have,  at  whatever  cotl.  i 
atlempu  al  deeeiTing  hini  being  in  tai 
Jack  knew  hia  fiiendi)  and  (ueoilve  wa; 
nnd  when  he  Br»t  came,  and  luilil  the  dMI 
of  hia  original  owner,  a  Mr,  Egan.  il  wi 
abdUrd  lit  ace  the  way  he  attached  hima>*l 
10  thni  gunllvman,  running  to  nieel  bim  I 
the  gacc,  and  nerer  IcsTing  hia  aide.  Ft 
aome  time  before  his  death  he  cabaiaied  <i 
a  aiimulaiing  diet  of  lire  eels  and  whiskei 
punch. 


SptdM  sf  OltolytrdnaRC  Plul>.~Th« 

nnniber  of  that  great  acctiou  of  fluvcring 
plantf  wliich.  when  the  seeil  sprouu^ffn 
off  two  ledons,  or  embryonal  1mtc»,  u* 
in  the  "Prodromue"  of  De  CsBdoih,  1 
centtr  Gai^hod  in  »cTcnlcen  lolonea,  la| 
tcry  large.    Xol  counting  the  emiiimll 
that  have  given  eameat  work  on  it  Ml 
eialiata,  il  baa  had  the  condui-t  nr  i 
generations  of  Dc  CandoUe^.  the  grand  fill 
AugU!lin,  who  dyia^  bequeathed  il  u] 
»oa  -ilphonse.  who  in  like  motuiei  hifl  t 
biii  ton  Casimir.    The  Grsi  and  IbX 
wrought  togclher  for  years,  aa  did  aim  I 
aveond  and  the  third.    The  work  dHCll 
B.I34  geoen  and  S8,97&  *p«i»,  «hll 
probnlili  not  more  than  DDc-half  thpf 
ber  of  »pedee  of  dji-oti ledououe  pliriui 
ifliag.    The  principal  natural  unim 
Kribed  ai«: 


fVinpDdw   ni 

LrwimiliHW-   Ut 

UHUHca   CB  1.1 

EnpboitlaRW   1*1  Ut 

SimAiitiriBBna.   i;(  i.^ 

UmStttltHK.   itu  Ij 

AiwnHwne   lU  U 

AKli-pUdaraw.....^   IW 

Lathi*                       ...  m 

CnKlfcnt   im 

riihiiaiiM                    ....  •  l.a 

The  moat  nmneKnu  gcnrrw  i 
lows : 

SolaaaB.... 
Bwcto  

Sritta-  

Hymantt. 


r  nt  Pwuillf  lllipirtb.— The  rullawlDg 
lilwiplloa  of  Ihe  LoDil'iD  *' Pneuiualii:  Dis- 
HDpidt/'  fur  Ihc  erxiTeyaace  uf  siudtl  par- 
Mb  u1  eaoda  fro  la  pUi-e  to  pluir,  we  lake 

"Thi  [iiieuiiialie  lulie  eileiiils  froni  the 
tMdnD  •U'l  Snrlhttrslem  RailwBT  .SUlioo 
II  )1d>!iid  iSqiof  g,  to  ihe  GeDoritl  Poat-Offii.'c 
It  N.  Hartin'A-le-Gnnd.    The  central  tto- 
Uno  ia  U  Bolbnm,  where  is  hIbo  the  idi- 
ilwrifur  rai-viin^  ihe  (roD^it  of  ihcitains. 
Urn  ihn  luhc  ia  dividi-ii.  so  that  m  effect 
IboiwstHu  inba  open in^  into  tlio  station, 
<■•  triHD  Euilon  Ki  Hollnim,  and  the  other 
(noi  iha  I^K^HB.  c.     The  length  Jf  the 
Uthnmai  Hulliom  anil  Bui'ton  U  uiactlj- 
talttrul  ttarroi)ii<u(er«.    The  lube  u  ol' 
*  luiennl,  boTHslfM  cectloD,  S  feet  wide 
ttli  Fm  a  Inches  high  It  the  centre,  ha<r- 
%  I  MMional  area  of  11  sqnarc  feet.  Th* 
*>il(il  pmtioni  of  the  lice  arc  formed  of 
(  iniinHiiui  eaal'iroD  tube,  the  cuned 
Upto  Ijrioi:  con«tntciod  id  briek-work, 
•Mttirtna  of  ivuieiit.    Tlie  graditaitfi  ore 
till  tBO  cbief  arp  1  in  4S  and  1  in 
^.  Uw  iharpcat  i-une  i»  ibat  near  the 
lUmm  .utiun,  whirli  i>  7o  rt«t  railine. 
lubr  t-ciween  Holbofii  and  the  Po«l- 
u  lfi''>^  jarda  in  lenjilli,  and  is  of  the 
■Hiltun,  ttiii  ftirnllarlj  ctinalructi^l  to 
H  Inph.    Tvu  gndienlf  of  1  in  IB 
oa  the  Post-Olfioe  aection.  but  this 
<ni-^natHin  it  in  no  wtj  inimleal  (o 
ttinc  of  ihr  a^Iooi.    Tbe  Holbom 
it  •llu>l«i  (I  tight  inglo  to  Itie  line 
Inbm,  Hhii  h  are  thetvl'Ons  turned 
itu  •utioo  inlo  which  caeh  opens. 

tlieretore.  have  to  reTcrse 
iIm  b  fOgolod  hi  a  Bhniile  msn- 
■  RltactlDs  •rraagci&enl. 
*TW  •ngam,  nt  oarrim,  M  thej  are 
■gb  13  cwL,  aiv  I<l  feet  4  inches 
ntil  hare  a  traiiAvme  eontoor 
M  tlxl  af  tbe  tube.    ThoT  are, 
•/  a  (lutbilr  imaller  urea  than  the 
lha  dlffrrvoM — about  in  iucb  all 
occttplol  bjr  ■  llange  of  India* 
the  carrier  lo  fit  the 

M  to  form  *  piiion  upon 
■Ir  MM.    The  machinery  for  pro- 
ovrim  emiiot*  nf  a  (leam- 

'  ■  pair  of  11  inrh  Cftlndera 
ilruke.    Tliit  rnpne  drivet  a 
If  lr«t « twka*  la  iUmMct ,  and  the  two 
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are  geared  together  in  eucU  a  manner  Ifaot 
one  rerolulioa  of  the  former  gire^  two  of 
latter.  The  inuDS  are  dniwu  from  Eiiston 
and  the  Poat-OIGoe  by  exbnuation,  and  are 
propelleil  la  those  [lointe  br  preseura.  The 
working  of  the  fan,  however,  'i9  not  reretvcd 
to  Auit  these  con^tautly-varying  conditions; 
It  works  CDUtiniioiitly,  liic  alternate  action 
of  preipuie  and  exhauation  being  governed 
by  valve*." 


NOTES. 

DiL  JaBes  McN'iDOHioN.  President  of  the 
Albany  Mt'ilieal  l^kiilege,  noil  PtufoiBor  of  tho 
Ptavticc  of  Medicine,  is  fUjipoied  to  be  Ibe 
oldest  medical  lecturer  now  in  ac^ve  aer- 
viee.  He  ha»  delivei'CfJ  liftv-three  aimoal 
courses  of  lociiirii*,  and,  during  ihi*  Imlf- 
ecntury  of  work,  ha.<  not  m'uard  a  dozen 
lectureri  or  been  confiDcd  to  (be  house  a 
week  by  eicknenf.  He  its  ^eveDly-sevoa 
jean  old,  and  ia  hale  and  aclivu. 

The  whito-willow,  it  ia  eaid,  has  been 
used  Tcrf  euccesafully  in  Iowa  for  fenoing. 
C,  B.  Hendenhall,  of  Marshall  Oinnly,  h^ 
about  thirteen  luilea  of  white-willow  fraoe, 
of  from  three  to  seven  years'  growth,  of 
which  above  half  will  turn  uillle.  He  hoi 
bIehi  a  grove  of  whltc-willoW!.  set  out  about 
six  yeara  ago,  which  is  considered  tt>  be 
worth  about  ^00  per  acre. 

A  WsmutN  paper  reports  that  a  Epinicl, 
luuaed  Curly,  pvrfomu  the  dutiea  of  muil- 
carrier  boiween  L.ake  of  the  Wood;,  Da- 
kota, and  the  Hlnneaota  line,  twelve  n>iJ<!« 
dinlsut.  Letters  and  paper*  are  placed  in 
B  aack  and  lied  oboot  ihe  dofi't  neck  ;  he  1* 
told  to  go,  and  never  faila  to  reaeli  his  dus- 
tiuation.  On  bis  arrival,  the  riiBll  la  over- 
hauled, the  do^;  i;  treated  to  a  good  dinner, 
and  starts  back  again. 

Pnu.iDEi.PBI*  pnaseaaea  a  very  energetic 
Zoological  Socieij  of  about  SDO  members. 
Thirly-flvB  acrea  of  ground  in  Fairmonnt 
I'ark  have  been  a»rigned  to  lliem  fur  a  zoo- 
lo^Cal  ^'urdcn.  though  for  the  present  tbcr 
will  occupy  but  ten  uctes.  Within  the  last 
lii  inonlbt  the  )'ociely  ha^  laid  vulcanite 
walks  through  tbe  (Ciirtlen.  built  a  iDOnkey- 
boiise,  and  made  other  provision  for  a  large 
nunil>er  of  beasts  and  bii'L?  fr'jiu  all  part^ 
o!  !b«  world.  \  diuoli  collvciioii  ba-  ahvijj 
been  made,  which  will  lbi-<  ^mmer  ndil<.-il 
to  by  iTuponoiions  from  Afrii:a,  A>iiii.  and 
A<i3ira1ia.  There  will  be  a  larj^  aquarium, 
■ml  it  is  intruded  to  inslituie  courses  of 
popular  lectures  on  Xjtural  History. 

At  a  meeting  of  the  Pliiladelpliio  .Ariid- 
nmj  of  Selences,  Ur.  Ueebim  eihibited  ■ 
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»in»l1  Norway  sprnce,  tliu  binnchce  smJ 
leuvts  or  wl,ii-h  were  ol  &  golJi^n  lint.  He 
ulil  that,  uhen  plaula  Lull  lilUc  rood,  or 
\oi\,  Lbvir  tjlirva  iu  wvl  anil,  and  thtiB  could 
not  uot  atake  am  of  lood.  ibc  yelloH 
IIdi  hub  geounlly  etra  Iu  their  leiTei. 
Judging  tbat  soiuething  anslogoui  musl 
havi'  hii|i|viie(l  to  tbc  c(ii'u<^u,  bo,  on  Gxumi- 
nmiun,  I'uuud  i[8  rouls  ttaicklv  cnviilopud  bj 
llii'  niyi'tlia  of  a  t'ungus,  wbicli  destruyi-d 
Iht  youn;;  rodlkis  o*  fiut  at  tbcv  were  de- 
Vtlujinl.  Only  n  ten  trct'S  in  bia  gruunda  bud 
beta  utlnckud  too  yearn  ugu;  but  during 
lliv  |iBst  [HO  Ai^uoos  tbe  I'ungu:!  bud  iprcnd 
undcrgniuad  TrODi  plaul  lo  piuot,  till  now 
tlicrc  were  over  one  hundred  divea^tiJ.  Uc 
had  duppirAvd  the  funguH  to  be  of  tbc  lotero- 
MOpiu  kind ;  but  in  October  Lut  the  myce- 
lia  developed  into  a  brovu  agaric  with  a 
piitikt^  al>uuL  i*v  iiK'hea  broad,  bui  the  ei> 
■ft  siM'i'iiD  of  whiih  be  eoulJ  not  detcr- 
toine.  lie  !Bgg(»li'd  tbni.  u  the  pheDom- 
eiia  in  ibe  cane  ut  nhnt  I9  known  at  "  iicsch- 
jelloHii"  werp  of  the  same  nature,  those 
who  had  Ihe  opportunity  lo  einiuiue  niigiit 
tiod  the  ruotl  attacked  by  a  run^pu  iu  the 
auue  way. 

It  is  fltttled  in  Iho  Cincionnli  Oazrltt 
tint  Mr.  S.  A.  Bfli.  of  I'Ininlield,  l.)hio,  Ims 
found  under  an  arioient  mound  a  quantity 
of  frmgiueuls  of  buuc«  of  very  youiig  cliil- 
dri'U.  »ith  the  loaiti  of  a  rodent  ituimiil, 
whieli  hod  been  ufd  asi  n  neck  ornament. 
These  relicj  were  dit^eovercd  in  a  larj^e  bed 
of  I'onI  and  ashes,  inilicaiine  'hut  the  Src 
had  covered  a  apSL'e  of  twenty. !ivi-  feci  in 
diiinicter-  It  1h  ^uppo^ed  Ibiti  tlie  children 
wcro  the  victiiug  of  ^on^e  bloody  SAcrilicial 
rile.  The  mound  uudur  which  llic  rclicd 
Mere  bnricl  was  of  niediuiD  tAtu,  and  ile 
maleriuU  had  lieen  trauupDrted  IVom  a  eoD- 
Biderabie  distance,  and  from  aevcral  dlSereot 
poinu. 

It  in  univcirally  admitted  tbjil  aiphnlt 
makes  11  period  pavenienl  in  all  respects, 
cieepi  thai  it  ie  very  clipijcry  under  ccrUin 
condition",  lliut  ifl,  when  covered  viilh  mud. 
Betiee.  if  an  economical  metiiod  of  keeping 
the  aiirioei-  cicnu  can  be  dt'viaed,  this  kind 
of  pavemi'iil  i<  to  be  [ircliTrcd  to  nil  others. 
Impressed  with  this  belief,  Ihe  Ixindon  Com- 
missioners of  l-ewers  have  directed  eiperi- 
n>cnt»  to  be  made  as  lo  (he  beat  muie  of 
cleansing,  and  the  eeveral  apphait  cnmpa- 
niei<  have  united  Id  offering  a  premltini  fur 
any  improied  planofclfecting  lbi«  purpose. 

Ahalyhis  of  BsparaiiUf' -  shoiila,  bj  A. 
Vogcl,  shows  that  the  eitrumities  contain 
no  sugar,  though  the  Mem,  three  or  four 
Inchea  below,  enntnins  1.7  to  3  per  cent, 
Tlie  ciplanatinn  1.'.  that  the  (ugar  is  used 
up  ill  ilie  formation  of  cells,  whii'h  goe«  on 
■Dtivrly  in  the  ihnoti.  The  same  is  ihe 
case  with  potato-«hoot(. 


AasoLtntLT  pore  iron  ii  mid  Id  haTB 

been  produced  by  a  Rutnian  ibi.-nd«t.  hf 
meatu  of  llie  galvanic  ballciy,  Lturing  the 
procedB,  a  large  ijuantily  of  htdrrj|;i-u  was 
diaengnged  fruni  the  ordinary  iron  urrd. 
The  pure  iroD  is  a  eilvci-wbitc  metal,  very 
malleable  and  ductile,  and  so  *al\  aa  lo  be 
readily  cut  with  a  pair  of  sci»*oT».  li  Is 
ve^^y  difleccut  from  iron  whicb  has  bilhrrtu 
been  supposed  to  be  pure.  It  oxidises  very 
rapidly,  and  water  is  decomposed  by  it  by 
the  rapid  absorption  of  oxyi;rD. 

It  is  proposed  to  apply  the  sand^hlasl  10 
Lbe  quarrying  of  slate,  dihcr  for  slabs  or 
rooGng^elates,  thus  preventing  much  of  the 
waste  inei  liable  under  the  prci^enl  impel- 
feci  methods  of  ijusrryiag.  As  this  wmte 
l'rci(Uently  amuunts  in  wright  to  u  iiincli  ss 
nine  tiuicfl  the  weight  of  the  maiketable  ar- 
ticle produced,  it  will  be  acen  that  there  is 
a  wide  margin  for  the  pro6tab1e  use  of  ibii 
invention.  The  process  a  also  applitahte 
to  quarrying  stone,  and  for  catting  bard 
rocks  In  railroad  lunneUng. 

The  "quick-signal  railroad  lantem"iia 
rery  useful  contrivance,  and  destined  to  ftQ- 
peraedc  the  eommon  lantern  on  all  rallrosdi.. 
This  taniem  is  furnished  with  a  meelh*, 
nnlHui  whereby  in  the  fraction  of  a  urOB^ 
a  while  liglil  may  be  cbanKed  lo  ruby,  tnd 
I'irr  errso.  This  is  elTected  by  means  of  » 
small  InTerted  cup  of  ruby  glass  whirh  ftu^ 
rounds  the  dame,  having  of  eourcc  an  npoD- 
ing  above  for  the  escape  of  smoke, 
cup  loaj  be  depressed  beneath  Ihs 
and  then  the  lantern  gircs  ■  white  Hsbl 
It  may  Inclose  Ihe  flame,  and  then  iIm! 
is  red. 

BuRiieaa  and  other  articles  of  Inll 
which  are  injuriously  acted  upou  liy 
ammoaiactl  eihalations  common  lo  i 
may,  according  to  Prol-  Ariiu,  W  tho 
1j  and  olTeelually  protected  by  the  oddll 
of  a  little  glycerine  to  the  oU  ot  htsol 
with  which  their  sorfaot^  are  liritsiL 

InoN  is  not  volatile,  eicepl  at  ytrj  I 
temperatitred.  like  uold  and  plalmvin. 
Eisner,  director  of  the  Berlin  Pon 
Work^.  has  irieil  the  eiperiiotiit  nf  svtr 
ine  a  small  piece  of  Iron,  iu  an  otig 
crucible,  to  a  lonp-ctmlinued  exp'»nrr  ' 
lempcrsture  of  over  8,000  Cent.,  uli 
wa?  ilislictly  rnsbled  to  recognirr  miol 
needles  of  erystsllixed  Iron  on  the  coktI 
the  cruaible,  Ihe  nrsult  of  vsporiiailun. 

CcT  flowers  may  be  kept  fresh  fw  ■! 
night,  it  is  said,  by  disaolTing  i 
or  ehlorhydrate  of  amnioni*  with  ihc  i 
In  nliieli  the  stems  arc  pnl.  in  ibe  i 
lion  of  about  "26  grains  per  ijuart 
The  experiment  ill  one  which  c«o  b«  i 
mads. 
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OPIC  RESEARCH  ON  TIIE  NEBUT.A  OF  ORION. 

Br  EDWARD  S.  ilOLDEN, 
rBonooB  a  rax  csitud  itates  natal  aaBSRTATOBr  at  WAfuivoTOH. 

ril  well  oociuioiially  to  cast  our  eyca  back  over  a  series  of  labors, 
in  order  that  we  may  rigbtly  judge  of  our  progreae. 
Rougb  oooipariaons  alone  will  not  tell  ua;  it  U  uuey  to  contrast 
ilileo's  piece  of  iead-tuliing,  having  u  lena  in  eai^h  end  of  it,  with 
le  gigantic  tek'scopea  of  to-day;  but  we  hardly  leani  much  from 
leh  a  comparison.  The  enlremes  of  the  series  are  too  far  removed  ; 
get  a  just  idea  of  the  terms  between,  the  comparisons  must  be  made 
ihorter  inlervals. 

If  we  can  select  some  celestial  object,  which  has  been  telescopically 
odied  for  a  long  period,  we  may,  by  contrasting  the  results  obtained 

difieKDt  times,  gain  some  accurate  Dotion  of  the  progress  made, 
i  of  Uie  way  in  which  it  was  made. 

^is  latter  idea  is  of  some  importance  when  we  consider  that  the 
J  wf  siartliDg  discoveries  is  over.  When  Galileo  found  the  foar 
WU  of  Jupiter,  (be  whole  world  of  men  of  learning  was  astounded; 
i  »u\l  more  wonderful  was  his  discovery  of  the  ring  of  Saturn — 
tt  a  lo  aay,  of  the  eiistence  of  a  ring  of  Saturn — a  portion  of 
tich,  ahowiag  on  caoh  side  of  the  planet,  gave  to  Saturn  the  "tri- 
Tfotmtn"  Mpoci  which  Galileo  describes  in  a  letter  to  his  Mend 
*plcr. 

B»«n  the  discovery  of  Uranus  by  Sir  William  Horschel,  in  17B0, 
H  by  00  means  an  exlraordinarj  event,  although  it  was  received 
lib  oDthuaiaam  in  all  Europe,  for  Herechel'a  examination  of  the 
MTcna  «ras  done  with  the  aid  of  an  instrument  which  could  not  fail 
I  ihoir  UraoDS  with  a  sensible  disk,  it  the  planet  should  enter  the 
of  hla  telescope. 

Tht  diaoovery  of  the  fin^t  asteroid,  Ceres,  on  the  Ist  day  of  Jan- 
wy,  1801,  by  Piaati,  was  received  with  some  surprise,  bnt  these 
HBUmUm  have  lately  become  quite  common  (there  being  now  135 
H         TM.  v.— 17 
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of  them  known),  and  certuinly  we  in  America,  who  have  Peters  • 
WaUOD  amoug  ue,  have  no  cause  to  wonder  at  such  discoveriee,  I 

Neptune  was  discovered  firm  by  two  theoretical  astroDomerJ 
their  studies,  and  the  delight  with  whicli  the  news  of  the  actual  ■ 
oorery  was  received  was  u  tribute  to  the  power  of  pure  analysie,  i 
in  nowise  contributed  to  tlie  glory  of  telescopic  research. 

The  startling  discoveries,  as  we  have  seen,  were  reserved  for 
early  astronomers,  who  first  found  the  oew  country,  leaving  their  i 
cesBors  to  accurately  map  it  out.  The  lesson  of  patience  which  can 
learned  from  the  labors  of  tliese  successors  iB  no  mean  one.  To  I 
patience,  supplemented  by  a  ekill  which  usually  mnst  be  of  a  hf 
order,  we  owe  the  later  discoveries  of  the  telescope,  such  as  the  3 
ing  of  the  eighth  satellite  of  Saturn  (by  Bond  and  Laasell),  and 
the  two  interior  mooos  of  Uranus  (Laseell,  1847  and  1851),  and 
the  satellite  of  Neptuue. 

There  is  hardly  an  object  in  the  whole  heavens — planets,  of  conil 
excepted — which  has  been  so  thoroughly  and  faitlifully  studied  as  I 
Great  Nebula  in  Oriou.    And  this  nebula  has  a  history  which  irf 
well  repay  a  study  somewhat  iu  detail.    We  shall,  in  comparing  9 
different  work  already  done  upon  it,  arrive  at  a  very  good  idea  of  tt 
progress  of  telescopic  astronomy  itself,  eiuce,  for  over  200  years,  tt 
details  of  this  nebula  have  been  a  subject  of  solicitude  to  a  gn 
number  of  eminently  skillful  astronomers,  aided  by  the  best  telesco] 
of  their  time. 

The  nebula  was  discovered  by  Huyyheus  in  lasB,  and  in  our  oi 
century  it  has  been  studied  by  the  great  redectora  of  Uerschel  i 
Rosse,  and  by  the  refractors  of  Cambridge,  Pulkova,  and  Rome, 
the  hands  of  Bond,  Struve,  and  Secchi. 

The  place  of  this  nebula  in  the  heavens  is  easily  to  be  found 
any  one  tolerably  familiar  with  the  aspect  of  our  winter  sky. 

The  constellation  of  Orion  is  a  well-known  and  brilliant  aete' 
and  very  conspicuous  among  the  other  stars  of  the  group  are 
three  stars  which  constitute  the  "  belt."  Below  these  are  three  o(h« 
in  nearly  a  straight  line,  and  these  are  known  as  "  ihe  sword : " 
northern  star  of  these  is  C  Ononis;  the  middle  one  ie  9  (Thi 
Ononis ;  and  the  southern  is  i  (Iota)  Orionis ;  it  is  of  the  nebula 
rounding  9  Orionis  that  we  wish  to  speak. 

Flamsteed,  astronomer  -  royal  of  England,  marked  Q  Orionis 
his  catalogue  of  stars,  as  of  the  fourth  magnitude,  and  to  the  ul 
eye  it  so  appears. 

But,  on  examination  with  a  telescope,  this  star  is  seen  to  be 
single,  but  multiple.    When  Huygheris,  in  1656,  turned  his  new 
coustructed  telescope  to  it,  he  saw  three  stars,  and  these  were  i 
rounded  by  a  cloud-like  mass— the  nebula. 

The  figure  which  he  printed  in  his  "  Systema  Saturnium  "  is  gi' 
fFii{.  1,  p.  259),  together  with  the  figure  of  the  Frenoh  aetroDOU 
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lieDlil,  which  was  drawn  in  1T38,  in<I  wliiali  may  be  found  in 
»  llliloire  lie  rAcadt-mie,"  I75fl.    Tbis  is  Kig.  2. 

Tbe  fourth  star  was,  bowtver,  seen  liy  Donienique  CaeBini  befortt 
.1*  OeDtil'e  ilrawiug  was  made. 

»ol  a  little  is  to  be  learnod  from  tbesc  figures,  wbicb  we  muat  try 
i>|i  iu  mind,  ns  the  regioa  to  wliU'b  tbi-y  refer  is  tbe  central  and 
.  interesting  {lortioD  of  tbe  great  nebula.    We  ean  see,  firet,  liiat 
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a  an  entire  absence  of  shading  in  the  portion  of  the  nebula 
'lfi»n ;  tbe  ontline  of  nebnloue  matter  is  simply  filled  in  by  shading 
'^i  uniform  tint.    It  is  much  to  be  regretted  that  it  is  im|io»Bible  to 
pfait  b*re  the  exquisite  engraving  of  this  nebula,  made  from  draw- 
In-  Prof.  G.  P.  Bond,  director  of  Harvard  Colletio  Observatory, 
!  •  ■'.     In  tbis  drawing  one  hardly  knows  which  to  admire  most, 
'  I'  i  lii  n  y  »nd  painstaking  skill  of  the  astronomer,  or  the  exquisite 
'■''l      ilie  engravt'r.    There  are  very  few  nigbls  so  fine,  and  there 
W^iTv  few  inslromentH  so  perfect,  as  to  give  a  view  of  tbis  nebula  as 
iml  niid  UK  drtnik'd  as  may  be  had  from  this  engi'aving  alone. 

Bot  we  mum  In-  ront.enr  with  referring  to  the  plale  ("Annals  of 
Htrraril  College  Observiitory,"  vol.  v.)  for  the  details  of  tbe  ntfni- 

 rtions  of  tbis  region,  and  we  must  i:ontent  ourselves  with  re- 

■'  iiig  (inly  ibe  slurs  of  the  surromiding  apace.  It  is  true  thai  e»- 
p"«l  aitrntion  hnn  Iteon  paid  by  some  astronomers  to  the  smaller  stars 
w  thii  nebnln;  while  some,  as  Herscbel  the  younger,  have  evidently 
^"»'«d  morv  can  upon  the  grades  of  light  in  the  niOmtn  itself;  liul, 
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on  the  whole,  we  shall  find  that  the  nuinher  and  fnintness  of  the 
stars,  Been  by  any  astronomer  in  any  one  limited  reg;ion,  are  i 
fair  test  of  his  own  assidaity,  and  of  tiie  i-sioUeuce  of  bis  lelest 
It  will  be  seen  that  Le  Genlil  has  made  of  the  stur  0  0 
four  Btai^,  adding  one  to  the  number  Hcen  by  Huyghens,  Then 
are  the  colebraled  trapezium  of  Orion,  and  thi'v  constitute  one  I 
moat  remarkable  multiple  Btars  of  the  whole  heayens. 


Kkbdi^  OnluRu.   (Le  Oentll,  ITtB.) 


Mesaier,  who  examined  the  nebula  carefully,  in  ITJI,  pvea 
four  stars,  and  a  very  good  drawing  of  the  nebula,  in  "  Histoi 
I'Acad^mie,"  1771.    This  work  was  extremely  creditable,  oousic 
hie  instrumental  means,  and  the  comparatively  ahort  time 
upon  it. 

This  trapezium  was  destined  to  become  famous,  for,  in  182 
elder  Struve  found,  close  to  one  of  the  Inrgc  stars  of  the  traperii 
small  companion — the  "  fifth  alar."  Thia  was  for  a  long  time  a 
ered  as  a  delicate  test  for  an  instrument ;  but,  in  December, 
Herschcl  found  yet  another  ainall  star — the"fiii£lh  star."  Th 
]>ezinm  now  was  seen  (with  suitable  mt'niis)  as  in  Fig,  3. 

Let  uB  follow  the  history  of  the  whole  nebula  for  a  time,  ai 
ahall  see  what  additions  have  been  maile  to  our  knowledge  0 
space  near  this  remarkable  group. 

It  may  be  here  remarked  that  the  grouping  of  these  six  stars 
all  probability  not  accidental,  but  that  they  ace  physically  coiine 
Stmve  has  shown  that  the  chances  are  9,000  to  one  against  an* 
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from  ihc  first  to  the  BeveDth  magnitude,  inolueive,  falling  within 
('  of  siiili  other  if  the  stare  were  fortuitouely  scattered  over  thu  whole 
liMveus  lo  begin  with.    And,  further,  he  lias  showu  that  the  cbaaces 
no,000  to  one  against  any  such  Blars,  if  fortuitously  scattered, 
illbe  within  33'  of  a  third  bo  as  to  form  a  triple  alar.    The  ehancea 
•pinpit  any  such  grouping  as  that  seen  in  the  trapezium  of  Orion  are 
*iurmou»ly  greater  than  the  numbers  given  iibove,  and  the  inferenie  is 
^'iitible  that  these  slars  are  in  some  way  physically  eonnected. 
^iball  see,  too,  that  it  is  also  probable  that  these  etara  are  in  some 
''"lown  way  related  to  the  surrounding  nebula. 


Tn.  3. 
s 


N 

im  aorr  ■■nxiiirr  fohtiok  or  thi  Gbiat  Nebitui  in  tbk  Swoiui-tiAiniLi  or 
*•  owutin  vt  Sir  Jobn  Bibichil  m  bib  Vi-rooi  RanjuroB  FiLDaAmEii, 
*nwOoai>  IIor«  iiSM  to  ibsij 

In  1811  Sir  William  Ilerschel  was  led  to  suopect  ehangea  in  the 
il  hriglitnesR  itself;  an  inference  which  he  probably  drew  from 
n  of  llie  early  drawings  with  the  appearance  of  the  nebula 
in  his  own  reflectors  ;  and  in  1824  the  younger  Herschel 
nwing  of  The  nebula  and  the  stars  immersed  in  il,  as  shown 
U  SiVf-wt,  reflector, 
-drawiug  and  a  description  of  the  nebula  are  given  in  "Me- 
nf  the  Itnynl  Astronomical  Society,"  vol.  ii.,  p.  439,  and  a  copy 
dnwiiii;,  so  far  as  the  sm.ill  wiars  immediately  .^bout  the  Ira- 
ire  concerned,  is  given  in  Fig.  4. 
Thi'  (vceuion  of  tht  nebula  from  the  starit  of  the  traper.inm  is  here 
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noted  for  Ibe  Gr»t  lime,  so  &r  ma  I  kDow :  tku  nufWM  m  »  m 

uompnon,  and  u  thtu  spf^ikeD  of  by  Sir  John  llerscbd:  ''TWm 
wliirh  U  very  bright  in  the  part)>  fturroiuidin^  th«  t»|MHaB,< 
(whether  br  the  effect  of  contrast  wilb  ihe  daialfatg  b^kl  «f 
•txTH,  or  from  u  real  deficiency  in  nebaloas  matter^  iii  hxT-r  rrb 
froiQ  iminediste  (.-ontacl  with  them,  so  that  they  a(ifi«sr  in  mi 
grc<^  imtulatc-d  and  with  a  darkneM  about  [b«nL  Titia  bii^ 
with  the  idea  of  a  Hubaidenee  uf  the  nebula  into  tbe  Man  Wj 
Uon ;  but  it  ia  probably  only  a  deception." 


Tib.  1 


NUDU  Omionia.  {Bnncbel.  MM.) 


Sir  John  likewise  expreBses  an  opinion  as  to  the  roBolrabili 
the  nebula,  and  ilescribes  ita  appearance  in  a  very  graphic  way. 
says :  ^'  I  know  not  how  to  describe  tt  better  than  by  comparini; 
a  cunlling  liquid,  or  to  a  surface  strewed  over  with  flocks  of  wo 
to  the  breaking  up  of  a  raaokprel  sky  when  the  clouds  of  whi 
consists  begin  to  assume  a  cirrous  appearance.  .  .  .  "It  presente, 
ever,  "  no  appearance  of  being  composed  of  small  stars,  and  its  * 
is  altogether  different  from  that  of  resolvabU  ncbulie.  In  the  1 
we  fancy  by  glimpsea  that  we  see  stars,  or  that,  couhl  we  strut 
sight  a  little  more,  we  ahoulii  see  them.  But  the  nebula  snggeai 
idea  of  stars,  but  rather  of  something  quite  distinct  from  them." 

In  the  beginning  of  1834  Sir  John  Hcrschel  went  lo  the 
of  Good  Hope  for  the  purpose  of  completing  a  survey  of  the  ' 
heavens,  which  had  been  commenced  in  England  :  he  took  with 
his  20-foot  redecior  (aperture  \9\  inches),  and  devoted  himself  di 
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was  ooe  of  its  mont  striking  features.  (Herachel'a  remarks  in  H 
regard  arc  fully  confirmed  by  the  best  observers.)  I 

But,  Bs  we  may  see  by  a  reference  to  Fig.  5,  Herschel  had 
ered  quite  a  number  of  small  stars,  some  of  them  extremely  faint  am 
difficult,  notably  one  marked  78  in  tbe  figure  (No,  78  of  Herecbd| 
Catalogue).  ■ 

Later  reaearcbes  on  tbe  stars  in  tbis  group  bave  added  largely* 
their  number,  but  hardly  any  have  been  fonnd  more  faint  than  tU 
star  H.  78.  1 

Bond,  of  Cambridge,  and  O.  Slruve,  of  Pnlltova,  with  the  fiftMB 
inch  refractors  of  those  observatories,  both  observed  it  and  found  i 
eitremely  difficult,  and  both  of  these  observers  supposed  it  to  be  vari 
able  in  magnitude.  It  seems  almost  impossible  that  Herschel  shonli 
have  seen  U.  78  and  that  he  should  not  twve  sees  others  seen  by  boti 
Bond  and  Struve,  if  the  star  was  as  faint  in  1884  as  it  is  in  1874 
and  the  inf<;rence  seems  hard  to  avoid,  that  this  very  faint  star  Wi 
perceptibly  brighter  in  1834  than  at  present. 

Herschel  disousses  the  evidences  of  change  in  tbe  nebola  at  S' 
length,  and,  although  his  own  drawings  of  1B24  and  1)^37  differ  w 
much  as  any  two  drawings  which  we  have,  he  is  strongly  of  belief  thft 
these  difiercnces,  although  great, are  not  more  so  than  I  am  dispoi 
to  attribute  to  inexperience  in  such  delineatioas,"  and  to  various 
causes,  stich  as  the  favorable  situation  of  the  nebula  in  the  s^ou 
sky,  eto.    One  part  of  the  nebula  be  does  regard  as  probably  vsriabl 
and,  to  prove  this,  he  compares  his  two  drawings.    It  may  be 
that,  so  far  as  our  knowledge  now  goes,  tbts  suspicion  of  Herschcl'i 
Dot  confirmed. 

In  1853,  Mr.  Laseell,  already  &mons  as  the  discoverer  of  varii 
satellites  of  the  major  planets,  took  his  magnificent  twenty-foot 
fleotor  to  Vak'tta,  to  use  it  to  good  advantage  in  the  serene  a 
phere  there.    While  his  telescope  was  mounted  at  Valetta,  Mr. 
sell  made  careful  observations  of  the  Orion  nebula,  and  he  even 
a  paintijig  in  oil  made  from  his  own  drawings,  and  from  the  nebula  i| 
self,  by  an  artist-friend.    When  we  consider  the  immense  difficulty 
drawing  even  the  form  of  so  complex  an  object  as  this  is  at  the  t 
scope,  from  which  the  eye  must  be  removed  every  moment  to  »<IJ 
new  line,  or  to  verify  one  already  drawn,  and  when  we  further  c-oaii< 
what  added  pains  must  be  taken  in  order  to  get  an  approach  to 
racy  of  light  and  shade,  we  must  admit  that  the  attempt  to  rep: 
not  only  form,  and  light  and  dark,  but  also  color  and  dnt,  is  almost^ 
vain  one.    Accordingly,  we  find  Mr.  Lassell's  drawing  of  tbe  neb 
itself  to  be  strikingly  different  from  Herschel's  or  Kosse's  (mule 
1867),  but  we  ought  not  on  that  account  assume  any  change  in 
nebula  itseUL    .\uy  one  who  has  made  such  drawiugs  will  know  v! 
strong  and  direct  evidence  of  change  must  be  had  to  establisli  it  u  * 
fact. 
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Mr,  Lasselt'e  drawing  (Fig.  6)  exhibits  the  same  characterintics  as 
Hiwliil's  in  one  rcBpecl.  He  lius  noted  some  very  faiat  stare,  par- 
uruUrly  on*,  of  wbicli  we  will  speak  further,  but  he  has  omitted  others 
audi  brigliter  {at  least,  brighter  in  1874,  and  also  brighter  when 
Mppid  by  Bond  in  1865).  We  must  attribute  thix  to  a  desire  to  de- 
llie  form  of  the  nebula  itself,  and  a  neglect  of  the  stars  in  com- 
puiwo;  and  yet  this  is  dilficult  to  do,  since  Lassell  h»s  given  ub  a 
m»p  of  new  slars  which  he  found,  some  of  which  have  never  been  seen 
by  my  observer  since,  and  presumably  do  not  eiifit,  or  have  van- 
i«h»l   LasBell,  again,  finds  no  trace  of  resolvability  in  ihix  nebula. 


Fib.  6. 
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Nnmu  Onoaiii.  (LihcII,  isS!  ) 


h  vill  be  Rotired  that  Lassell  has  a  large  number  of  email  stars 
^Hwrtud  to  the  left  of  the  trapezium.  These  are  put  in  the  map  by 
^^^Mitinuitfe  of  their  position,  and  it  is  somewhat  difficult  to  identify 
"nn  With  Ilond'e  stars  in  this  place,  but  I  have  no  doiibi  that  all  of 
are  n-al.  Lasscll's  ft  and  fi  have  never  been  seen  by  any  later 
"Wrer,  and  probably  they  do  not  exist.  «'  of  Lassell's  map  was 
*^  'vpn  nolod  by  him  as  a  new  discovery,  but  it  remained  unseen 
*yra  by  the  Iceen  vision  of  Bond  and  Struve,  until  the  mounting  of 
gitat  Alrni)  Cliirlt  refractor  (Ifl^  inches  aperture)  iu  lfifl2,  when 
Aitin  CUrk,  Jr..  found  this  star  by  the  aid  of  that  ins.trumenl. 

Hit  oliwrvHiion  has  been  verilied  by  the  great  Clark  refractor,  at 
^uhin^ton  (20  inches  aperture). 

In  Mr,  W.  (_'.  Bond,  Director  of  Harvard  Colleire  Observa- 

nadf,  by  the  aid  of  the  I£-inch  refractor,  a  map  and  a  drawing 
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of  tho  nebulH  and  its  contained  slnrs.  There  was  a  large  nui 
errors  in  this  CBiah>gui-,  an^  Boud'a  work  was  eharply  criticise 
Stnive,  wliose  "  Slunioir  on  ihL-  Nebula  of  Orion  "  appeared 
Struve's  work,  which  wns  a  revision  and  an  extension  of  the  i 
Liapauoff  (done  at  Kazan  witli  a  9-incL  retractor),  was  e 
very  carefully  with  the  15-inch  telescope  of  Pnlkova ;  ami  i 
his  Btriclures  on  the  elder  Bond's  work  were  so  severe  as  to 
G.  P.  Bond,  hia  son,  then  Director  of  Harvard  College  Obsei 
to  take  up  his  father's  work,  to  complete  and  amend  it.  Thii 
done  in  a  most  admirable  monoiiraph,  which  is  a  model  of  i 
We  have  already  spoken  of  his  engraving  of  the  ni.-bula,  anc 
Celtence  is  only  commensurate  with  the  completeness  of  the  W 
ibe  memoir. 

Fig.  I  represents  the  small  stars  in  the  now  familiar  groui 
the  trapezium, 

Fio.r 

s 


Kisirit  OiuosH.   ((J,  P.  Bond.  IB») 


It  will  be  seen  how  ranch  fuller  this  map  is  than  Lassell'j 
contains  more  small  stars  probably  than  any  of  the  preceding 
Lord  Kosse's  great  reflecting  telescope  of  6-feet  aperture  i 
ployed  at  various  times,  between  1848  and  1967,  in  making  di 
of  the  Orion  nebula ;  and  we  liave,  as  the  results  of  the  wo 
great  engravings,  upon  which  much  care  lias  been  spent. 

Those  certainly  dift'er  in  many  important  points  from  the  pr 
drawings  which  were  made  by  reflectors  (and  experience  will  i 
that  it  is  not  easy,  critically,  to  compare  drawings  made  by  n 
and  by  refractors) ;  bnt  this  is  simply  a  proof  that  the drawiiij{t 
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Fig.  6  ii  ft  part  of  Roskc's  drawing  nude  wiUi  the  BtZ' 
•cope. 

tt  will  he  seen  that  the  nomber  of  small  atara  above  aixl 
the  trapezium  is  very  email,  but  a  refercaw  to  the  original  d 
wonld  hIiow  that  the  nebula  wae  traced  very  far  awav  from  the 
star:  we  see  from  these  facts  that  the  famous  Koise  telescope  i 
passed  by  several  other  telescopes  in  de/inilion,  bat  its 
face,  wbeD  Id  good  cocdiiion,  is  a  great  tight-gatherer,  st)< 
sebnlosity  ia  distinguished  in  it  more  eaeily  than  in  most  other 
iDents — Lsssell'e  i-eflecior,  for  example. 

Boud,  however,  hatt  surpassed,  by  the  aid  of  the  15-uicb  re&l 
at  Cambridge,  the  work  of  Lord  Rosbc's  aBsistaute  in  every  way, 
in  regard  to  the  very  pointa  for  which  the  reflector  was  best  fit 
We  must,  however,  attribute  this,  id  no  small  degree,  to  the  ekil 
assiduity  of  Bond  himself. 

We  have  thus  traced  the  history  of  the  nebula  of  Orion,  as  dc 
oped  by  the  telescope  alone,  from  its  discovery  to  the  present 
This  has  been  done  only  imperfectly,  on  account  of  the  imposnt 
of  presenting  complete  engravings  of  the  drawings  made  by  the 
ferent  observers,  to  whose  work  reference  has  been  made.  Se' 
other  astronomers  of  note  have  worked  on  this  subject — nolsblf 
mont  and  Secchi — but  the  results  of  their  telescopic  work  are  inc 
in  the  preceding  account. 

The  oecessary  conclusions  as  to  the  resolvability  and  ehsngi 
the  nebula  have  been  indicated,  as  well  as  the  strong  proba 
that  the  nebula  aud  the  stnrs  in  the  neighborhood  aie  physicall;^ 
oected,  which  inference  is  mainly  drawn  from  the  recession  a 
nebula  spoken  of  by  Herechel. 

The  progress  of  telescopic  research  is  well  shown  by  the  addii 
made  year  by  year  to  our  knowledge  of  this  beautiful  object,  am 
have  no  reason  to  be  ashamed  of  it.  The  spectroscope  has  been 
on  this  nebula,  as  with  others;  but  of  its  work  it  is  not  our  pui 
to  speak.  The  desideratum  in  the  study  of  these  faint  objects 
to  be  the  extension  of  photography  to  their  delinestion.  Until 
is  accomplished,  wo  may  rest  content  with  such  work  us  Bond 
Stmve  have  left  usl* 

'  It  it  underalDod  thit  a  dr*<ring  ot  the  Orion  Hebalii  i9  toon  to  be  piiblisbed,  \ 
tliB  direction  of  Prof.  Wiiilook,  the  present  Director  of  Hurvird  College  Obwtti 
This  ia  to  bu  aiecul«d  by  ISr.  Trouvelot.  U>  whom  hc  alreadi  owe  manv  beaallAil 
ingi  of  celc«ii*l  abjeels,  pabllshed  under  tlie  auspices  o(  the  Bsnrard  CoDcgs 
murjr. 
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Br  ELY  TAN  DE  WABKEH,  M.  D. 

IN  ihe  oouslruotioD  of  a  piece  of  delicate  mec!iaiiism  there  are  two 
orim.    Through  some  fault  io  its  consiraoiiou  it  m&y  not  permit 
movemeDt  in  any  part;  and,  eauh  part  being  perfect,  yet,  through 
lome  defect  in  the  arrangement,  it  may  be  capable  of  motion,  but  an- 
Hk  to  fulfill  the  purpose  for  which  it  was  designed.    The  first  is  an 
■Bbrof  structure,  the  last  an  error  of  function. 

If  in  the  oonBtmction  of  the  machine  these  sources  of  failure  wexe 
iToidvd,  it  would  perform  its  appointed  office,  until  interrupted  by  an 
iMident,  or  the  natui-at  wear  of  the  parts  entails  both  errors  of  etruct- 
irt'  aiid  funulion. 

At  turtb  in  the  hamao  animal  sex  is  as  distinct  as  at  any  al^er- 
priod  of  Ufa.  Birth  merely  marks  a  stage  of  development,  and  not  a 
in  design.  Festal  life  to  the  perfection  of  the  sexual  design 
nbnoes  simply  a  process  of  construction.  This  is  the  period  in 
*Uoh  th«  orisen  occur.  By  arrest  of  development,  through  imperfec- 
tioti  in  the  structure  of  snbsidiarv  parts,  the  perfection  of  fanotion  may 
lUTcr  be  reached.  This  would  result  from  an  error  of  structure, 
Slniciunil  perfection  may  be  attained ;  hut,  through  some  defect  ia 
Hh  matual  dependence  of  the  parts,  the  perfection  of  sexual  design 
Biy  oerer  be  reached.  Thin  would  result  from  functional  error.  The 
*oman  who  has  reached  the  stature  and  years  which  mark  comple- 
linacif  Blructure,  but  in  whom  certain  organs,  vital  to  the  attainment 
ofmoal  perfection,  remain  in  an  embryonic  condition,  or  one  who 
ka*  naohed  anatomical  perfection,  but  through  defect  of  ftinotiou 
*t*  aerer  gain  that  expression  of  sexual  perfection  called  perfect 
.  may  be,  in  every  other  respect,  physically  a  perfect  woman, 
I  given  a  total  defeat  to  the  purpose  for  which  she  was  de- 

^pwd.  Both  these  errors  are  incidents  in  the  genesis  of  woman.  A 
fah  of  sexual  function  does  not  spiing  into  existence  the  moment 
*mal  life  is  to  be  crowned  by  ovulation.    This  imperfect  function  ia 

*  naalt,  not  a  procesa.  It  antedates  the  commencement  of  ovarian 
fifr.  It  may  be  occult  in  the  years  of  childhood,  it  may  be  antenatal, 

*  sna  an  error  of  ancestry.    I  believe  it  exists  with  the  force  of  a 

Ihu  tb«  conditions  which  result  in  ovarian  irregularity  are  opcr- 
1^1  b«for«  and  not  during  the  establishment  of  that  function.  This 
<4'r,  like  any  other  of  the  body,  ia  exposed  to  the  accidents  of  dis- 
•**;  bot  I  think  it  may  be  proved  that  when  irregularity  of  thia 
fcaetion  i»  the  result  of  concurrent  causes  it  is  purely  an  accident — 
i^AMplion  which  confirms  the  rule. 

ToanK  women  become  an  object  of  parental  or  medical  solicitude 
■Isptriod  wh«n  it  will  have  but  little  influence  on  the  perfection  or 


imperfeotion  of  their  sexual  life.  Bj  the  keeotiese  of  ibe  viiioi 
direoted  to  this  period  of  woman's  genesis,  they  ar^  blinded  to  all  tbi 
years  of  formative  childhood.  Perfect  function  is  an  expression  fo 
perfect  organs.  Women  do  not  reach  the  inception  of  ovarian  liT 
with  organs  in  an  infantile  condition.  During  the  years  of  childhooi 
structural  evolution  goes  on,  and  ends  in  ibe  climax  of  function.  I 
naturally  follows,  that  during  the  period  of  structural  derelopmi^i) 
are  sown  the  seeds  of  ovarian  ill-health.  For  instance ;  given,  a  chil* 
with  no  inherited  taint,  reared  as  she  ought  to  be,  mentally,  bodilj, 
and  hygienically,  and  who  escapee  the  accidents  incident  to  growlb, 
and  some  time,  between  the  years  of  thirteen  and  eighteen,  she  becDma 
functionally  perfect,  without  trouble  and  without  haeard,  be  sb«J| 
the  boarding-school,  at  college,  or  at  home  in  the  whirl  of  fashion,  fl 

As  this  subject  is  having  a  practical  bearing  upon  the  usefnlifl 
and  higher  education  of  young  women  at  what  is  commonly  ngtriSr 
the  critical  period  of  their  development,  I  deem  it  in  the  iateresl  oft 
more  perfect  understanding  of  the  matter,  tliat  it  be  studied  in  ibi 
tight  of  recent  physiology.  It  ia  apparent  from  the  above,  that  instead 
of  confining  the  critical  period  of  woman's  development  to  the  esttli- 
lishment  of  ovarian  function,  I  believe  that  the  true  criais  is  contintd 
to  the  formative  yeara  of  childhood. 

In  stating  my  idea  of  the  genesis  of  woman  sexually,  it  will  b* 
necessary  for  me  to  keep  in  view  the  usually  accepted  belief,  and  to 
apply  reasonable  objections,  based  upou  admitted  physiological  dsU, 
to  the  value  assigned  to  puberty.  It  ia  at  this  period,  when  yonog 
women  are  entering  upon  their  higher  education,  that  it  is  claimed 
they  are  physically  and  mentally  disabled  from  purauiug  the  fsmr 
studies,  in  the  same  manner,  and  in  the  same  institutions,  wid) 
young  men ;  and  that  their  time  and  study  must  be  arranged  sold* 
with  reference  to  ovarian  function.  This  is  the  latest  medical  opinion 
upon  this  question.  The  answer  to  tijis  comes  from  a  class  of  societj. 
from  men  and  women  engaged  in  teaching  the  sexes,  either  sepanldj 
or  together.  The  answer  is  a  flat  denial,  and  has  almost  a  flavorct 
poetic  justice.  It  ia  couching  the  lance  in  defense  of  woman  agsinrt 
the  grave  charge  of  periodicity.  It  is  a  matter  to  be  regretted  tiui 
those  who  have  answered  this  content  themselves  with  facta  whieh 
have  simply  a  negative  value.  It  is  evident  that  if  ever  a  genenilf*^ 
accepted  opinion  upon  this  question  is  to  be  reached,  it  is  attainaliK' 
only  by  giving  a  jnst  value,  physiologically  and  hygienic&lly,  to  Afl 
put>eric  age.  H 

The  position  of  writers  upon  the  diseases  of  women,  on  this 
ject,  is  uufortunaie,  and  one  badly  calculated  to  conserve  public  h«i^| 
They  comparatively  ignore  the  formative  yean  of  childhood,  o^^f 
referred  to  nt  nil  it  is  so  incidentally  that  the  interest  inm^upoii  flH 
year  of  puberty.    Dr.  E.  J.  Tilt,  of  London,  traces  the  dbeawa  *' 
nvulation  to  ovaritis,  acute,  subacute,  and  chronic    In  hia  «hain  of 
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CUM  and  effect  he  apeuka  of  those  ouly  which  lie  at  the  very  threshold 
ofdlKtMd  aclioQ.  Tracing  back  these  morbid  acts  to  their  remote 
uiume,  he  says  a  few  words  of  those  which  we  have  all  heard  so  much 
ibout — late  hours  and  suppers,  idle  and  luxurious  habits,  improper 
hm  and  exciting  literature.  I  have  no  disposition  to  deuy  these 
cooditioas  their  just  value  Id  the  cause  of  ovaritis,  I  acknowledge 
tiu  importance  of  the  diseases  which  he  describes  in  the  produodon 
of  DTarian  derangement.  But,  he  speaks  uf  the  woman  and  ignores 
the  child ;  the  accidents  of  completion  are  all,  a^d  the  accidents  of 
fonuuioQ  nothing.  There  are  causes  of  ovarian  deriiiigement  other 
tbu  those  which  are  given  by  Dr.  Tilt.  Iiifl&mmatiou  is  not  the  only 
UTor  of  stmctare  which  may  so  result.  There  are  conditions  which 
oui  he  assigned  to  the  formative  years  of  life.  Relative  excess  or 
deficiency  is  one,  and  nervous  action,  radiating  from  ihe  central  or 
poglionio  systems,  exerts  a  potent  and  notoeaeured  power  for  weal  or 
ne  upon  ovarian  periodicity.  Dr.  Tilt  is  not  alone  in  assigning  un- 
importance  to  the  accidents  of  puberty.  Dr.  Meigs  has  had  great 
nfliKDce  npon  the  forming  of  opii^on  in  this  country,  and  bis  iofluence 
Wbeea  the  more  deeply  felt  from  his  haviog  clothed  with  the  graces 
of  riivtoric  some  stern  pathological  fncts.  In  describing  the  advent 
\  paheny  he  has  indulged  in  a  sort  of  physiological  antithesis.  The 
Kill- life  of  woman  is  the  material  which  is  suddenly  transformed 
t  being  clothed  in  beauty,  veiled  in  modesty,  pulsating  with 
ekimuig  passion  and  the  divine  consciousness  of  possible  maternity. 
Tliit  is  wh&t  the  doctor  says :  "  The  earliest  years  of  her  life  are 
pied  then  in  bringing  her  up  to  that  point  of  perfect  develop- 
Bt  of  her  alimentary,  respiratory,  innervative,  and  circulatory  life, 
may  fit  her  for  exerting  the  great  reproductive  force "  {"  Die- 
lof  Women,"  p.  373);  and"the  transverse  and  antero-posterior 
neiers  of  the  pelvis  have  suddenly  and  visibly  increased"  (p.iSTS) ; 
'  it  seems  as  if  the  forces  which  had  been  employed  to  perfect 
iWutiful  machine,  by  arranging  and  completing  the  quan til. alive 
tieait  of  its  organism,  were  now  occupied,  in  a  sort  of  paroxysmal 
•Ky,  with  adorning  it  with  all  its  graces  and  attractions,  and  set- 
[Bpon  it  the  seal  of  perfection  "  {p.  376) ;  and,  lastly,  "this  occurs 
fourteen  and  fifteen  years  of  age"  (p.  372).  This  is  certainly 
ng  ■  good  many  physiological  facts  unnoticed  for  the  sake  of 
DStie  unity.  Leaving  out  the  manner,  the  above  is  about  the  sub- 
I  of  what  has  been  writtcu  by  gyn (ecological  wnters  upon  this 
fviod  of  woman's  life.  Anatomical  writers  are  also  guilty  of  coming 
^  huty  conclusions  npon  what  ought  to  be  regarded  matters  of  fact 
Mwr  than  of  opinion.  Mr.  Gray,  in  his  "Anatomy,"  says,  tbal 
I  pM&«r(y  ihe  pelvis  in  both  sexes  presents  the  general  characters 
ftdult  mail-  pelvis,  but  nfer  puberty  it  acquires  the  sexual 
peculiar  to  it  in  adult  life "  {"  .\natomy,  Descriptive  and 
p.  ISS). 
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In  my  fint  qnotatioD,  aiimentattou,  respiration,  innervation, 
circulation,  are  epoken  of,  but  no  won!  of  the  developmeat  of 
very  thing  our  author  ia  writing  about.    Nott,  the  Dormal  evoluti 
of  Nature,  either  physicullj  or  psychologically,  are  never  parozyi 
If  the  forces  which  direct  development  find  expressiou  in  paroxysm' 
cooBtitutea  diseaae  and  not  heallb.  It  is  almost  impossible  to  eonceiv 
of  a  woman  who  is  developed  from  a  child  in  one  vear;  and  yet,  tbi 
sudden  transformation  is  generally  regarded  as  a  fad  in  the  ge 
of  woman.    lu  regard  to  the  sudden  inoroaae  of  the  pelvio  diam< 
I  caunot  but  consider  it  aa  an  ''event  viewed  unequally,"  as  the 
Pro£  Czerraalt  said.    I  am  not  aware  of  the  existence  of  any  meaiiire' 
menta  of  the  pelves  of  children  approaching  puberio  lite  which  gi?( 
the  least  color  of  evidence  to  this  assertion.    On  the  contrary,  it  it 
opposed  to  the  common  order  of  growth  in  plants  and  auimale.  Tlie 
trauaverse  and  aniero-posterior  diameters  of  the  cavity  of  the 
in  the  two  sexes  differ  about  one  inch,  roughly  stated.    K  this  di 
enoe  ia  objeoled  to  aa  too  great,  there  is  still  an  admitted  diffei 
which  would  i-ender  snch  an  increi^e  of  bone  formation  as  a  and' 
development  impossible.    The  opinion  of  Mr.  Gray,  that  pelvic  de' 
opment  ia  a  post-paberic  phenomenon,  makes  it  necessary  to  eiplijo 
some  very  absurd  concluaions  winch  legitimately  follow.  Such  acoD<li- 
tion  would  ascribe  functions,  which  are  the  moat  perfect  expressioni  fur 
high  structural  development,  to  infantile  organs.    If  there  are  tho 
who  still  iusist  that  Mr,  Gray  ia  right,  they  must  admit  tJie  violili 
of  a  phyaiological  law:  that  the  organs  within  the  pelvis  have  ' 
grown  the  capacity  of  the  cavity  containing  them;  that  there  e; 
adult  organs  in  an  infantile  pelvis.  Such  a  state  of  things  in  a  heall 
animal  is  impossible,  if  we  accept  the  evidence  of  universal  eiperii 
The  cavities  of  the  cranium,  the  thorax,  and  the  pelvis,  have  a  at«l 
and  relatively  equal  development.    In  the  accepted  desoriptioii  of 
sudden  onset  of  ovarian  life,  and  the  equally  rapid  anatomical  accd 
modation  of  the  osseous  and  sofL  parts,  mental  changes  are  descril 
aa  present  which  are  as  profound  and  important  as  those  attuodi 
pelvic  development.    But  it  has  never  been  thought  necessary 
descHbe  any  increase  in  cranial  capacity  to  accommodate  these  ubj 
live  mental  phenomena.    Even  a  new  mental  attribute  is  believed 
be  developed  (Meigs),  that  of  modesty,  and  it  is  therefore  aa  re: 
able  to  expect,  to  a  limited  extent,  cranial  as  well  aa  pelvic  inc: 
Stated  in  this  way — and  it  is  a  fair  statement — it  does  nol  eeem  f 
<  Bible  to  accept  Mr.  Gray's  opinion  as  an  anatomical  fact.  Women 
not  necessarily  ceaae  to  develop  because  of  the  establishment  uf  i 
ovarian  function.    As  a  rule,  women  will  increase  in  stature  until  ' 
twenty-fifth  year.    It  is  an  equable  growth,  a  cementtog,  a  biodiDg 
together,  and  final  completion.    I  regard  this  fact  aa  evidence  ai 
steady  and  gradual  structural  and  functional  evolution  existent 
ing  the  formative  years  of  childhood,  and  prolonged  into  the  chili 
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liwrini  pm,  WiTC  cliangeB  of  Btmcture  really  as  rapid  at  this  period, 
tl  wuhM  imply  vital  flcpri'ssirni,  just  as  we  sei-  it  in  (ilauts  ami  [iniiuala 
Ukiiii'  »□  rupid  growtl>,  iiud  just  as  we  see  impaired  nienttil  and  bodily 
taetfy  foUuw  anddcn  and  txovssive  exercise  of  any  organ  ia  ii  Tticiu- 
beruf  ihe  UinuaD  family,  Tet  at  puberty  tlie  opposite  oceiirs.  Woni- 
M  iro  never  6i>  hopel'ul,  biioyiuil,  and  strong,  as  at  tlie  beginning  uf 
kiihliy  oTillalion. 

Analogy  furDishcs  strong  argnmeut'a  in  favor  of  ihe  early  and 
gndul  preparation  of  the  system  generally  for  the  ovannn  function. 
UBiBinitry  enlargi?incnt  antedates  functional  nctivity  by  months  in 
cam  of  gestation.  Uere  is  a  comparatively  simple  act,  that  of  glan- 
diilir  (ecretion,  preceded  by  elaborate  structural  preparation.  Ill  the 
miihI  rycle  of  organs  the  mammaj  act  a  subordinate  part ;  yet  in  tldfi 
t*P<<ii.  in  the  two  sexes  during  childhood,  the  first  sesual  charactori?- 
'"'I  nuiy  be  delected  in  the  well-developed.  This  is  an  interesting 
iDilnmHt  significant  fact,  and  one  that  renders  it  highly  imiirobrible 
tStt  prlrie  enlargement  is  postponed  to  the  pnberic  age,  and  ooincides 
nih  injny  other  facts  which  show  that  se.tnal  evolution  is  a  eimulia- 
tWM  movement  toward  completion  by  nil  the  organs  involved. 

The  commencement  of  the  ovarian  function  is  nut  the  only  crisis 
'troiii^h  wliich  woman  haa  to  pass.  There  are  two  dentitions,  each  of 
rtinli  is  a  critical  period.    It  ie,  I  think,  safe  to  say  that  the  diseases 

■  to  dentition  destroy  more  human  lives  three  to  one  than  the 

■  of  uv.irian  function.  Dentition  is  a  process  preceded  by  elab- 
■Tilc  anatotniciil  preparation,  and  furnishes  ibe  strongest  analogous 
Pfoof  of  gra'lual  and  persistent  sexual  development.  Teeth  which 
•pp-ar  at  the  fifth  to  the  sixth  months  of  life,  are  preceded  by  ana- 
**i«ical  elwiges  begun  as  early  as  the  sixth  week  of  ftetal  life.  Teeth 
•Wch  are  to  make  iheir  appearance  at  the  fifth  to  the  ninth  years  of 

ant  in  h  preparatory  state  at  the  seventh  month  after  birth ;  and 
vhich  make  their  ernplion  between  the  seventeenth  and  twenly- 
y>'«r»  arc  in  a  recognisable  state  of  growth  at  the  sixth  year  of 
litre  in  !i  moat  elaborate  preparntion  for  function,  a  alow  and 
iIpw  building  up,  with — in  a  state  of  health — no  paroxysmal  out- 
i-ith<-r  In  the  growth  or  completion  of  function.    It  is  equally 
that  the  organs  within  lift  pelvis  which  characterize  sex  can  bo 
to  a  ftvtiil  orii:in,  and,  during  the  moulhs  of  infancy  and  years 
diiMlioot),  iliry  exhibit  the  same  process  of  structural  evohilion. 
iy*ni  in  ihe  process  of  dentition  is  a  disease,  and  It  in  equally  a 
v\  act  in  tho  development  of  sexual  matuHiy.    Oynlaliiin  does 
indoor  a  gn-ater  change  in  the  system  and  habits  than  docs  den- 
ThU  may  appear  at  the  first  glance  to  be  an  unwarranted 
n.    Biit  observe  the  change  in  the  life  and  habits  of  the  little 
kminal  at  the  eruption  of  the  deciduous  teeth.    After  subsiai- 
Bpna  a  aiaglv  aniele  of  diet  it  becomes  omnivorous:  from  entire 
■IttiiM'  upon  others,  it  has  reached  a  certnin  amount  of  indepen- 
m.  r,— 18 
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dcnce,  which  entails  a  change  in  ihe  mental  character  of  tlio 
It  uistiiiclively  ei;ercist:s  its  new  f'liiiolion  of  prehension,  and 
prone  to  bite      u  woniuii  is  to  love. 

And  here  let  me  recall  w  hat  I  enid  at  Uie  opening  of  this  \ 
upou  errors  of  stracture.    This  procese  of  deniitiou  will  illustintaj 
and  render  its  application  to  the  diseases  of  ovarian  function  ajipa 
It  is  during  the  formative  proeess  of  dentition  lliai  the  function 
be  perverted,  the  abape  iiiid  growth  retnrdid.    During  this  sIdw  \\v- 
velopraent  it  is  at  the  mercy  of  faulty  nutrition  nud  hygiene,  I'erfwt 
nutrition  and  ceaeeleBs  care  are  necessary  to  avert  ihi-  d.-ingera 
dentition.    The  effort  to  ward  off  these  disasters  would  he  uf 
which  confined  ilself  to  the  compleiion  of  the  aet,  to  the  neglect 
the  formiitivo  process.    And  yet  this  is  the  mauncr  in  which 
Bexunl  completion  of  woman  is  treated.    Huw  much  we  hear  of 
womaii,  and  how  little  of  the  child  1 

Mental  changes  are  described  as  taking  place  as  suddenly  as  tl 
of  the  body.  There  are  of  course  some  eulgective  mental  ini 
fiione  which  may  he  traced  to  the  new  ovarian  function — tlie  see**, 
completion,  and  the  new  relation  it  eBlablishes  with  others,  and 
consciousness  that  half  a  lifetime  will  be  under  the  dominiun 
strange  periodicity,  a  mystery  lo  herself.  Aside  from  these  ttierc 
no  newly-developed  mental  attributes  which  may  be  traced  to  fix 
Any  thing  new  in  mental  vigor  which  may  present  itself  at  iki* 
period  of  life  is  more  clearly  explained  hy  the  general  maturiir  £>f 
mind  and  body  than  hy  the  action  of  a  special  function,  and  th>'  tiaU 
of  remote  organs. 

It  has  been  believed  until  recently  that  the  removal  of  the  nY»ri«i 
by  (iperation  or  disease,  would  unsex  the  woman ;  that  ibe  feslurrt 
would  become  thin  and  mascniine,  the  voice  harsb,  and  even  ,i  bcSiJ 
develop.  This  is  now  known  to  be  a  wrong  belief.  It  is  true  iliul  it* 
removal  of  these  organs  has  been  over-eslimaled  ;  is  it  not  jjushIiIh 
that  the  commencement  of  their  functional  acuvity  baii  beeu  pi'^. 
undue  importance  in  their  reflex  efl'eet  upon  mind  and  body?  TItifi* 
answered  by  ihe  fact  that  so  gradual  is  the  growth  of  mind,  umt 
expanding  of  the  inteilectu.il  limits,  that  the  cIobcbI  observer  «iil  not, 
delect  the  dividing  Hue  between  ehildliood  and  womanbimd.  Looli 
hack,  if  you  will,  at  the  young  woman  who  has  grown  up  under  JOOT 
daily  notice,  and  point  out  the  period  of  lier  life — be  it  one  of  iin'i 
or  a  year — in  which  sex  has  become,  objectively,  a  part  of  braio-fi! 
For  myself  it  is  impossible  to  perceive  the  era  of  this  change,  so 
ually  are  the  various  stages  of  development  merged  into  each  oihi 

A  few  words  about  llie  function  itself  concerning  wbieli  so 
is  being  said.    The  periodic  presence  is  regarded  ns  nn  eipre*! 
ovarian  activity  alone.    This  is  in  a  great  meaanre  true  ;  but  it  it 
all  the  truth.    Facts  which  have  been  coming  to  the  light  in  lb* 
few  years  show  that  forces  not  of  ovarian  origin  are  engaged  in 
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[the  function  nod  iIb  periodicnl  cliaracier.    Women  from  whom 

I  uvnfia  have  been  removed  have  lived  on  with  this  fimction  in 
furvo,  identical,  as  lo  quantity  and  time,  to  the  fiinclion  previous 
lie  removal  (Peuslee,  "Ovarian  Tumors,"  p.  527).  Cases  have 
iired  in  which  the  ovaria  have  never  [lassed  out  of  the  riidimen- 

Ee,  and  yet  the  genend  character  of  these  women  is  decidedly 
,"and  never  reminds  us  of  viragos"  {Klob,  " Pathological 
J  of  the  Female  Pelvic  Organs,"  p.  14).    So  far  as  external 

II  traits  arc  concerned,  such  a  woman  differs  in  no  manner  irom 
irho  ie  funciionally  perfect.  The  natural  iufei-ence  is,  that  forces, 
r  than  those  which  spring  from  the  uvaria  and  their  riinctioii,  are 
ble  of  directing  development,  and  lhat  there  is  a  certain  amount 
I,  lhat  of  the  general  couiiguraiion  of  the  hody  papccially,  which 
lops  indepcndenlly  of  ovarian  ^limulue. 

Te  may  also  gain  a  knowledge,  inferentially,  of  the  establish- 
ovulation  by  observing  the  manner  of  cessation  of  this  func- 
declinc  and  extinetiun  is  a  slow  and  gradual  process.  This 
biu  a  mean  duration  of  neiirly  three  years  (Tilt, "  Change  of 
95).    There  are  also  anatomical  changes,  which,  if  taken 
sunt,  would  greatly  extend  this  time.    TIjc  gradual  decline  of 
Irian  fnnclion  is  a  type  of  its  equally  gradual  inception.    It  ie 

fnable  inference  that,  whatever  takes  time  in  throwing  down, 
iiires  time  in  the  building  up.  So  far  as  the  importance  of  the 
of  life  and  the  beginning  of  ovulation  arc  concerned,  the  latter 
.ly  exceeds  the  former — I  am  ppeaking  of  the  two  pUeuomena  as 
iiilegicu!  acts— and  yet  we  see  the  former  alwaya  attended  by 
nival  preparation,  and  by  a  functional  activity  so  slowly  di- 
Bd,  tbat  tven  the  subject  herself  ia  unconscious  of  the  crisis 
iPi  whieb  fhe  is  passing.  I  have  already  alluded  to  the  fact  that 
r>m,  or  rapidity  in  the  establishnicnt  of  a  function,  is  an  cvi- 
di»«aae,  and  not  the  healthy  way  Nature  has  of  doing  this 

article  of  this  kind  many  facts  which  have  a  direct  liearing 
anestion  cannot  be  mentioned  in  detail.    Such  a  fact  is  the 
if  n  |>eculiar  nature  to  which  very  young  children  become 
Tlio  impulse  to  thiH  is  generally  ascribed  to  emotions  which 
ovariftu  Htininlua;  but,  on  the  contrary,  the  tendency  to 
■ta  long  anterior  to  the  development  of  this  function.    T  can 
the  fact  that  the  presence  of  the  passions  antedates  the 
'  of  ovulation  by  raoutlis  and  years;  thus,  the  interest  mu- 
in  children  of  opposite  sex  is  not  confined  to  nubile 
[Ib  snpporl  of  this  I  can  appeal  to  the  common  experience  of 


I conrlusionn  at  which  I  arrive  are  briefly  lh<'se  : 

rx,  ttnicitiraily  and  functionally,  fiom  infancy  to  puberty,  is 
I  vfklow  and  progressive  evolution. 
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Tliftt  tlie  time  occii|tie<]  in  the  establiBliment  of  ovolation  is  not 
true  erieis  in  tlie  ilevelo]>iiient  of  woman,  , 

Thai  uiiJiie  vuluc  has  been  given  to  simple  ovarian  growth 
fuaction  as  a  factor  in  the  <]eTelopnieiit  of  womanly  mental  and  it 
ural  peculiaririos. 

That  in  ,i  state  of  health  the  inception  of  the  ovarian  functio: 
uever  paroxyamal,  or  sudJen. 

Thiit  pifrfccl  structural  devi'Iopment  ia  folluwed  by  perfect 
tion,  and  that  the  reverse  of  this  is  true;  and,  lastly — 

Tliat  early  diseased  ovulation  is  mainly  the  result  of  pfiysti 
moral,  and  hygienic  fnnlts  of  the  true  crisis  of  woman — that  of  fo^ 
malive  childhood — rather  than  of  the  period  of  pulierly. 

With  these  facts  before  lis,  is  it  not  legitimale  to  a^isumo  that 
puljerio  period  in  woman's  life  has  been  over-estimaied  in  its  di 
influcnee  upon  her  health  at  that  and  subsequent  periods?  InatHi 
1)1'  curtailing  her  opporlunilies  for  work  and  study,  by  thrimiii, 
around  her  restraint^  and,  as  it  were,  creating  a  disability  out 
natural  function,  transfer  the  attention  and  anxiety  now  lavishctl  a; 
her,  to  a  period  when  all  that  makes  woman  in  the  best  and  tio 
sense  is  in  a  prucehs  of  elaboration ;  for  it  is  during  tliitt  lime  of  ni 
structural  change  that  the  future  good  or  bad  health  of  the  womB; 
determined.    Let  healthy  ovulation  be  the  natural  outcome 
healthy  childhood,  and  the  function  will  obey  its  law  of  periodii 
year  by  year,  and  all  tlua  lime  the  young  woman  is  as  able  to  aui' 
uninterrupted  physical  and  intellectu.il  work  as  the  young  man.  I. 
not  wish  to  be  un.lerstood  as  saying  that  at  puberty,  or  at  any  otl 
period  of  woman's  life,  the  laws  of  health  may  be  violated  with  iH" 
puiiity,  bnt  that  a  law  of  health  is  no  more  binding  upon  the  j' 
wom.in  than  upon  tlie  young  man  ;  thai  really  there  is  no  sueli  ih' 
aa  one  law  for  women,  and  another  for  men.    But  the  law  of 
woman  is  not  tlie  law  of  the  child.    The  woman  must  follow  I' 
laws  of  health  which  keep  her  healthy;  the  child  must  be  trainr 
obey  those  which  will  insure  health  in  the  woman.    If  1  am  rijjh 
tracing  ovarian  funotiooal  derangement  mainly  to  the  sinietural  c  " 
it  is  evident  that  the  child  must  be  an  object  of  caraful  atteoi^W. 
is  iiot  my  purpose  to  mention  the  causes  which  will  vitiate  the  J 
opmeni  of  tlie  child.    I  desire  to  direct  attention  to  this  periu<l  m 
fnll  of  danger  to  the  future  woman.    Lest  I  be  accused  of  ascrf 
too  many  of  the  disasters  to  which  the  functional  liealili  of  wonir 
liable  to  the  period  of  childhood,  1  will  say  tliat  women,  and  all 
functions  peculiar  to  their  sex,  are  liable  to  ibe  aecideutH  of  disea 
any  lime;  but,  if  we  accept  the  evidence  of  the  intelligent  peopU 
have  the  opportunity  of  observing  large  numbers  of  young  worn 
schools  and  colleges,  the  early  period  of  scsual  funcliou  is  n 
liable  to  disease  us  when  women  are  called  upon  to  perform  aom 
the  higher  duties  of  their  being  Uiter  in  life.    Neither  is  it  my  o 
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lo  prejudice  io  any  way  the  discutsioti  of  the  oo-edacatinn  of  the 
wut,  I  lUink  society  is  not  prcpuri^d  to  discuss  thiil  qiiestioD  now. 
It  L'  l>eiog  worked  oiil  in  the  beai  possible  manner,  that  of  aciiial  ex- 
jiFiiiiieni.  But,  my  aim  has  been  to  fix,  if  possible,  the  actual  value 
o[  [he  piiberio  age  of  woman  as  a  crisis,  so  that  there  may  be  no  fioti- 
tiuiu  Imr  to  her  progress  to  cither  a  higher  education,  or  to  her  truiu- 
ing  for  my  of  the  skilled  labors  suited  to  her  streugth. 


THE  Hl'MMING-BIKDS. 

Bt  JAUES  H.  F&BTBroOE. 

TIIK  discovery  of  America  opened  np  to  the  civilized  world  many 
nt-w  objects  of  interest  in  the  auimiil,  vegetable,  and  mineral 
tingilome.  Not  the  least  in  intercBt  was  the  discovery  of  an  extenisivc 
pnnj'  «f  birds,  consisting  of  several  hundred  species,  whose  dimiu- 
wile  siie,  qnifkuess  of  motion,  boldness  of  demeanor,  elegance  of 
fcm,  and  exquisite  beauty  of  plumage,  attracted  the  attention  and 
"Tiirrd  (he  udmirntion  of  every  lover  of  Nature, 

The  larger  portion  of  these  birds  live  in  the  West  Indies  and  the 
'upicnl  regions  of  America.  Some  occupy  only  a  small  island  or  dis- 
tricl;  other*,  a  narrow  belt  on  the  side  of  a  mountain :  moat  do  not 
nwni[  their  limits  beyond  a  few  degrees  of  latitude,  while  a  few  are 
siiimiory,  and  spend  the  summer  in  the  temperate  zone,  but  return 
In  titr  iropiciil  regions  for  the  winter.  Their  food  consists  of  honey 
*a4  insects ;  and.  consequently,  they  mast  live  where  £owera  grow 
>'  '  '  ■■'■■•tn  abonni).  The  Indiana  pave  to  these  interesting  little 
-  fnneifiil  names  that  expressed  the  idea  of  sunbeams,  sun- 
■B^U,  tun-gems,  tresaes  of  the  day-star,  murmuring-birile,  and  Ibe 
BU  And  naturalists  Imve  given  lo  them  names  equally  fanciful,  ex- 
jnuing  thn  same  or  similar  ideas,  such  as  brilliant  birds,  light-bear^ 
K^UD^ekers,  flower-liissers,  honey-suckers,  living  meteors,  and  many 
Mkm  of  <in)ilar  nn'smiug.  They  derive  their  common  name  from  the 
ng  or  humming  sound  which  they  make  with  their  wings,  Theae 
tfalto  to  quickly  as  lo  be  visible  only  ».i  a  semicircular  film  on  each 
Wmf  the  body.  The  souml  made  by  different  species  varies  with 
iW  «el<xuly  of  their  wings.  That  made  by  the  vervain  humming- 
liri  mimblf*  ihi-  sound  of  a  large  bee;  while  that  made  by  the 
tthriiBn«  rcawmblo  the  sound  of  a  swiftly-revolving  wheeh 

Oil*  1  '  ■  iiliarities  whii'h  firsl  strikes  a  stranger,  upon  seeing 
of  tl.  .  hiint  breathing  gems,  is  the  immense  power  of  wing, 

by  llip  quickness  of  his  flight,  also  by  the  ease  with  which  he 
:  lunselfiti  the  air,  whether,  foraging  unmolested,  he  is  feed- 
tho  flowen,  or,  attracted  by  curiosity,  be  is  surveying  one's 
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person.  He  comes  so  Baildenly  as  to  give  no  wurniog  lo  Uie  eye;  i 
hear  ii  biiZK,  sec  tlic  birJ  iifai'  us  BlaLioiiary,  hie  form  distinct,  auil  wh 
he  leaves,  so  quitk  and  Buddeti  is  his  fliyhl,  lliat  thu  eye  can  eeariv 
trace  his  palhn-ay.  The  iiiusck-s  of  his  wings  art-  wore  powerful  ai 
active,  in  propovlion  to  his  size,  than  those  of  any  other  hinl,  ntid  t 
wiiiitfl  are  very  long  and  sharp.  For  this  rcasoD  be  cau  vusily  hov* 
apparently  motionless,  for  any  length  of  time,  before  a  flower  whoi 
honey  he  wishes  to  obtain.  He  thus  sips  the  nectar  of  one  flow 
after  another  for  hours  in  suecession,  without  showing  any  signs  t 
weariness,  or  disturbing  in  the  least  the  most  delicate  blossom, 

Fio.  I. 


Ruar-TKiioiraii  Bcmutii  bibd  (TVaoUfui  mluArlJ).  «mmon  In  Ihi  Cnllad  SUM. 

If  any  one  wishes  to  observe  these  birds  and  their  habits,  let 
on  a  fine,  pleasant  morning,  visit  a  cluster  of  gooseberry  bn&hcs  win* 
in  bloom,  of  whose  honey  they  are  csccedintrly  fond,  and  he  will  pmb 
ably  find  one  or  more  of  them  quietly  aearehiiic  the  flowers  for  food 
If  disturbed,  ho  will  frequently  rise  to  a  considerable  height  in  M 
oblique  direction,  then  dart  down,  almost  with  I  lie  vehiciiy  of  n  balW 
past  the  place  of  annoyance,  and  rise  on  the  opposite  side  to  nn  1 
hcij^ht;  then  return  by  rcvci-sing  his  course,  and  so  rvjieal 
sweeping  movements,  till  he  suflieiently  eipresses  his  ilieapprub 
drives  away  his  adversary,  or  retiree  in  disgust. 

If  two  birds  foraw'"?  come  logether,  they  usually  fight ;  f>nc  At 
the  other  away,  and  then  goes  on  feeding  as  if  nothing  had  hnp|H.'ii(J 
Mr.  Gossc  says:  "If  two  vervain  humming-birds  are  about  the  (M 
ringn-tree,  one  will  fly  ofl*  and  suspend  himself  in  the  air  a  few  yud 
lUatant,  the  other  presently  shoots  off  to  him  ;  and  then,  without  lotid 
ing  each  other,  ihoy  mount  upward  with  strong,  rushing  wings, pll 
lisps  for  500  feet.  They  then  separate,  and  each  shoots  diagonilt 
toward  the  ground,  like  a  ball  from  a  rifle,  and,  wheeling  round,  cooil 
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up  lo  the  bloasoms  again,  auti  sucks,  an  if  it  had  not  moved  anay 
11)11.  Tlie  figure  of  ihe  smallor  liumming-birds  on  ibc  «ing,  tiieir 
wpiJity,  thfir  arrowy  course,  and  lluir  whole  mauuer  of  tiiglit,  are 
(Dtin'lf  those  of  an  iu)^ect :  and  one,  who  Ims  wntchied  the  flight  of  a 
lifge  Wi'tle,  or  bcc,  will  have  a  vtry  good  idea  of  one  of  these  tropic 
gems,  painted  against  the  sky."  Again  lie  says;  "I  once  witnessed 
ici)nit>at  between  two  mango  humming-birds,  n  hieb  was  proBecnted 
villi  innch  pertinacity,  and  protracted  to  an  unusual  IcDglh.  Tbey 
olmsi'd  each  other  through  liie  labyrintb  of  twigs  and  flowers  till,  an 
oppurmiiity  occurring,  the  one  would  dart  willi  fury  ujioa  tlie  other, 
»n(|  then,  witli  a  loud  rustling  of  their  wings,  they  would  twirl  to- 
gctlii-r  round  and  round,  mail  tliey  nearly  came  to  enrlli.  At  Kngtb 
euronnlcr  took  place  pretly  close  to  me,  and  I  perceived  tbnt  the 
of  the  one  grasped  the  beak  of  tbe  other,  and,  thus  fastened,  both 
vfaitled  round  aud  round  in  tbeir  perpendicular  descent,  till,  when 
Ttry  near  the  ground,  tbey  separated  ;  and  the  one  chased  the  otber 
(utiWui  a  buudred  yards,  and  then  returned  in  triumph  to  the  tree, 
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ILuiao  nmuxa-Biiui  (lam^mli  mon^).— 1.  Male;  S.  Fetwlo. 

'fcortinK-s  tbey  would  anspend  liostilitiea  to  snck  a  few  blosEoms,  but 
•Waal  proximity  was  aure  to  bring  them  on  again,  with  tbe  pame  re- 
•H,  In  tbi'ir  Inrtuous  and  rapid  evolutions,  the  ligbt  from  their  ruby 
l»rk*  wonld  now  and  then  flasb  in  the  sun  with  gem-likc  radiance. 
IW  war  loBted  fully  an  hour,  and  then  I  was  called  away  from  the 
r-.  r   '  <  .b«vrr»tiou." 

II  lh«*e  birds  bavo  neals,  they  defend  them  with  great  energy, 
lory  a-itl  attack  and  drive  away  any  bird,  however  large,  that  dis- 
th*m,  or  incroaches  upon  their  territories.    Wood  says:  "It 
#trii  b»*ii  aeen  lo  atlault  the  royal  eagle  itself,  and  to  perch  itself 
t'.     ' '     I    :id  of  its  c'gautie  enemy,  pecking  away  with  hearty  pood- 
iUvring  ibe  eagle's  feathers  in  a  stream,  as  tbe  afTrighted 
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bird-daaUed  screamiiig  throitgh  the  air,  vninly  atlenipting  to  rid  itirlf 
of  its  puny  foe."  If  a  porsou  cornea  near  their  nesi,  tli'-y  will  fre- 
quently huvvr  very  near,  and  scrutinize  tiiiii  witli  greal  delilicrulinii 
aod  coolness.  We  learu  from  Humboldt,  tliat,  "  according  t«i  tbr  re- 
ligious belief  of  the  Mexicans,  Torgamii^ui,  ihe  apouse  ol'  llie  god  of 
war,  conducted  the  aoula  of  iboae  warriora  who  bad  died  in  lla-  <li^ 
I'enae  of  the  gods  into  tlie  luaueions  of  "he  sun,  uud  ibere  i ranafoimfl 
them  into  bumming-birds — an  idea  eiquieilely  apiritual,  bnt  pcriinpn 
only  to  be  apprceialed  by  those  who  have  seen  thede  birds  gltutniiig 
like  meteors,  or  sbootiug-atars,  in  their  native  regione." 

All  these  birds  are  very  small,  Tbe  vervain  bnmming-bird,  rf 
Jamaica,  is  one  of  the  minutest  of  those  at  present  known.  Its  body 
is  less  than  an  inch  and  a  half  long ;  its  tail,  less  than  an  incli ;  iH") 
its  tolal  length  leas  than  three  inches.  Most  are  a  little  largiT,  nnii 
have  longer  tails.  The  largest  bird  in  tbe  family  ia  ihe  gigniilio 
humming-bird  of  Chili,  wi-ll  proportioned,  and  nearly  eight  iuehts  in 
length. 

More  than  three  hundred  diUcrent  ppecies  of  humming-birds, ( 
Tmckilijtr,  as  the  family  is  called,  have  been  minutely  dcBcrilied,  i 
specimens  carefully  prepared  and  preserved.  Mauy  more  species  W 
supposed  to  exist  in  Mexico,  and  in  the  wilds  of  Central  and  Sonll 
America.  The  family  is  divided,  by  Wood,  into  twenty-eight  geae 
While  the  earlier  writers  made  a  less  number  of  divisions,  some  o(th 
later  European  naturalists  have  made  a  much  greater  number:  iiioO 
instance,  no  less  than  Bcventy-six  genera  and  sub-genera.  The  «l 
of  the  family  will  be  apparent  when  we  consider  that  *'llie  tolnl  wiB 
ber  of  the  birds  of  Europe,  of  every  order  or  group,  amounts  to 
more  than  503  species,"  while  there  are  probably  between  100  ami  ■ 
species  of  humming-birds  that  qre  included  in  this  one  family.' 

Their  bills  are  all  very  slender  and  sharp.  Most  of  them  are  loBJ 
some  are  stj-aight  ;  many  are  curved  downward ;  nnd  a  few  are  eiirv* 
upward.  They  all  appear  to  be  adapted  to  the  kind  of  flowers  fr^ 
which  tbe  birds  obtain  their  food.  Their  tongue  is  a  slender  suck 
tube,  and  capable  of  being  thrust  out  a  long  distance.  It  appear* 
though  composed  of  two  miniile  ninsctilar  tnbes,  lined  within  by  Ii 
partial  tubes  of  a  substance  resembling  parchment,  laid  side  by  sid 
and  joined  together  for  about  half  of  their  length,  but  separate  toii 
the  tip,  near  which  each  partial  tube  becomcB  less  curved,  and  sp|'l 
ently  widened,  then  tapers  to  a  point,  the  upper  edge  being  irrej 
larly  notched  or  slit,  tbe  barbs  pointing  backward.  The  lougiMi 
constantly  moistened  by  a  glutinous  saliva,  by  means  of  which  ill 


'  Ob  ttic  upper  floor  or  ihc  olJ  ArspnnI,  in  Ctnlrul  Park,  New  Turk  City,  4l  Sl( 
fourth  Street,  tliere  a  u  collection  of  Fevernl  tiuitdred  |]repor«l  npcclioen*  cif  hiinmti 
(lird;.  illurtpating  the  great  number  and  vBriety  of  spPcii-*.  nnd  tlic  cttnmie  briliianij  I 
beBUty  or  llicir  plumage.  Tliiii  colleclion  I'uniiabcs  ao  opporl unity,  to  «iiy  imc  "lio  I 
tlie  tai'tc  and  Icitarc,  to  ituilj  ibis  mini ite  but  intercatiag  portion  of  naiutitl  hiiior;. 
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ratliled  to  suise  and  bold  insects.  Says  Martin  :  "  It  \%  by  a  pumpinj^ 
irguckidg  ni-tiuM,  as  we  ha\e  every  reason  to  believe,  that  uectar  or 
Uidi  are  absorbed  by  the  tubular  tongue  of  these  birds.  lu  no  other 
rertebmtc  animali*,  as  far  ns  wc  know,  is  the  tongue  eoiiGtructcd  as  u 
nbalar  sucking-)tiiiiip :  un  f»r,  ttjc  hurnming-liirds  eland  alone;  and 
Im  circum»t:iiioe  in  itself,  consideriug  il.  wilh  roferenee  to  organic 
tnietur«,  might  be  adduced  as  a  reason  for  regarding  thesu  birds  as 
I  diatiuct  Ol  der." 

_Mf.  Thomas  Uelt,  author  of  "The  Naturalist  in  Nicaragua,"  indi- 
iHHBther  function  performed  by  the  curious  cleft  tongue  of  the 
HHng-bird,  viz.,  the  capturt;  of  insectti.  As  we  have  seen,  this 
irpo  i%  for  one-lialf  its  length,  made  up  of  a  substance  like  rather 
niff  parchment,  or  horn,  and  split  in  two.    When  at  rest,  the  two 
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are  laid  flat  aiininst  each  other,  but  they  can  be  separated  at 
Mt  will  uf  the  bird,  and  form  a  pair  of  forceps,  admirably  adapted  for 
dicing  ont  mtNiite  insects  from  among  the  stamens  of  Howers. 

We  may  admire  the  elegance  of  form  and  the  quieiinOBB  of  motion 
f  thfM  birds,  but  the  dazKliiig  splendor  of  their  plumage,  resembling 
■'iirnisbed  niotal  or  polisbed  gems,  changing  with  every  ehange 
.  J  '  .  ■'11,  has  a  ebann  for  the  dullest  observer,  and  a  fn&cinalion  for 
bt  lBor«  Bensttive.  The  wonderful  change  in  color  that  takes  place, 
VOOrding  to  the  jioaition  of  the  Itglil,  from  brilliant  green,  through 
he  brightest  golden  tirils,  to  intense  velvely-blaek,  or  from  black  to 
nersid,  or  ruby,  or  crimson,  or  tlame-color,  reminds  one  of  fairy-land, 
T  the  tales  of  the  genii.  When-  a  metallic  lustre  prevails,  the  plu- 
itgiri*  always  eotnposed  of  feathers  so  shaped  as  to  appear  to  have 
b«  form  of  scales.  The  birds  vary  in  respect  to  the  parts  that  have 
ll»e  feathers.  While  most  have  them  on  the  throat,  ninny  have  them 
mlie  breast  and  head  ;  others  have  Ihera  also  on  the  back  ;  some  have 
bno  on  tbc  wing-coverts  or  tail ;  and  a  few  have  them  on  ne.irly  all 
WU,  citr«pt  the  long  wing-feathers,  which  are  generally  of  a  purplish- 
irvvn.  It  may  here  be  asked,  What  causes  the  gorgeous  metallic 
iiiiw  of  their  plumage,  and  the  rich,  changing  tints  of  the  various  col- 
W,  t<'|>rc«>-ritiiig  I'vi-ry  hue  of  tlie  rainbow,  purple,  amethyst,  fiery 
riuuoR,  tfrilliftnt  ruby,  radiant  topaz,  emerald  green,  resplemlont  blue, 
•d  l^Ioaay  violet,  which,  in  certain  lights,  often  gleam  with  a  reful- 
FM»  thst  aliiK'Ht  daK/les  the  eye?  They  have  been  attributed  to 
■tiiHis  miiie« ;  bnt  it  appears  to  be  the  condition  of  the  surface  of  the 
that  produces  the  iridescence.  The  surface  is  slriiited.  or  lias 
ilnnio  farroim,  like  the  naere,  or  mother-of-pearl  of  the  IlnHolin,  and 
MwhrlN,  which  decompose  the  light — absorbing  part,  and  ro> 
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fleeting  part ;  and  the  color  of  ihe  reflected  liglit  depemis  npon 
angle  uf  the  iiicidonl  ray  to  the  surface,  and  varieB  a.*  tlie  angle  varie 
In  one  direction  of  thu  incident  ray,  ihe  liglil  will  be  wholly  ubsorl 
and,  none  being  reflected,  the  surface  wilJ  appear  intensely  black, 
will  readily  be  perceived  that  evt-ry  movement  of  tbe  bird  proJu 
more  or  less  a  i-hange  of  eolor.  Even  the  heaving  of  the  breast,  ii 
breathing,  Bometinies  produtes  perceptible  ebanges. 

The  nests  of  humming-bird^  are  euriously,  skillfully,  and  (]nii 
mode.  Mo9l  of  tliem  are  formed  of  the  down  of  the  gigantiu  silt 
cotton  tree,  or  other  vegetable  tibres,  worked  into  a  son  of  wa'Hitig 
or  felt,  and  covered  on  the  oulRide  with  particles  of  lichen,  moss,  ni'bi 
of  spiders,  etc,  the  saliva  of  the  bird  bdng  used  to  assist  In  hulJing 
tbe  parts  together.  They  are  generally  cupshaped,  or  conicaL 
tin  says ;  "  In  position,  these  nests  are  as  (litieti.'nt  as  iniaginatiou  mii 
conceive.  Some  are  attached  to  the  fork  of  a  branch  ;  othors  are  Iwiund 
to  a  waving  twig  enshrouded  by  foliage  ;  others  are  pendent,  altaplifJ 
to  the  extremity  of  tbe  leaves  of  |jalma,  flags,  and  other  pbiiits,  over 
bangin!^  water;  others,  again,  build  on  roekfi,  hanging  tbeir  iic^tsbj 
fliaments  to  the  aides  of  bold  precipices;  others  bang  their  nesK  U 
the  extremity  of  slender,  pendent  teudrile.  Their  eggs  are  two  in 
number,  white,  but  often,  from  their  transparency,  tbey  display  lb( 
color  of  the  yolk,  tbe  shell  appearing  as  if  tinged  with  a  blast  <rf 
orange-red  or  pink.  Tbe  eggs  are  a  long  oval,  measuring,  on  ilie  aver 
age,  from  three-eighths  to  one-half  of  an  inch  in  iengib."  Ca|i 
Lyon,  writing  from  Gongo  Soco,  Brazil, says:  "It  may  interest  y^i 
have  an  account  of  some  young  bumming-birds,  whose  batelnn;; 
education  I  studiously  attended,  as  the  nest  was  made  in  a  little  omnge 
bush,  by  the  side  of  a  frequented  walk,  in  my  garden.  It  was  compow 
of  tbe  silky  down  of  a  ]>lant,  and  covered  with  small,  flat  pieces  ol 
yellow  lichen.  The  first  egg  was  laid  January  29th,  the  second  on  ll'< 
2dtb,  and  two  little  creatures,  like  bees,  made  their  appearance  du  tli< 
morning  of  February  l*th.  The  old  bird  sal  very  close  duriiiii  tli< 
continuance  of  the  heavy  rain  for  several  days  and  nights.  Tiie  yoUDi 
remained  blind  unlit  February  28tb,  and  flew  on  the  moniing  of  Man'h 
7tb,  without  previous  practice,  as  stroug  and  swiftly  as  the  ni'itlidi 
taking  their  first  start  from  the  nest  to  a  tree  about  Iweniy  yards  dii- 
tant,"  The  intense  activity  of  huinming-birds  makes  it  necessarj  f«t 
ihem  to  have  food  containing  nitrogen,  which  they  get  by  feeding^ 
insects.  Honey  furnishes  proper  food,  or  fuel,  for  the  biii;r'.  h"t 
alone  cannot  form  muscle,  or  give  strength.  They  resemble  llie  »«" 
in  their  poirers  of  flight;  tbe  woodpeckers,  in  their  means  for 
ing  out  the  tongue ;  and  the  sunbirds,  in  the  metallic  lustre  of 
plumage. 

Tlie  ruby  and  topaz,  or  ruby-created,  humming-bird  {^Chryt 
iiiose/iitiin,  Boie)  derives  its  common  name  "from  the  eolor 
head  and  throat,  the  former  being  of  a  deep  ruby  tint,  and  the  I 
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ofi  miilendcnt  topaz."  Chryaolampis,  or  gold-gleaining,  ia  also  veiy 
tip'wive  of  its  appearance.  On  tNe  head  nf  t!i«  male  bird,  the  tealh- 
m Rre elongated,  and  furm  a  short,  rounded  treat,  wliieli  can  be  raised 
.  Inwvred  at  pleaaure.  Tlie  creat  aud  upper  part  of  tbt  head  appear 
«f  till'  most  brilliant  ruby-red,  of  a  bright  cojipery  lustre,  or  of  a  deep, 
Mioliri.' reddish-brown,  according  to  the  direction  of  the  light  and  the 
i^iMTver.   Tbe  throat  and  breast  appear  of  the  most  brilliant  tgpas- 

Fio  t 


Mxn  or  ItoDT  Aas  Topaz  DLiuaHa-BiBD. 

("Mow,  of  s  clear  goldcn-preen,  or  of  a  sombre  greoniah-browi),  under 
•ttiUr  drcumatances.    Jardine  paya:  "It  la  impossilile  lo  convey  by 
liv  idea  of  these  tinta;  and,  havinffmenlioned  tliosi- Fuhstancea 
li  they  approach  nearest,  imagination  mupt  be  left  to  conceive 
(Wt."    The  upper  parla  of  the  body  are  velvety  bronzebrown, 
•fct  Isil-eovcrt*  havinf;  a  greenish  tinge,  nnd  the  wings  are  purple- 
The  broad  and  expansive  tail  in  of  a  "rich  chcBtnul-red, 
•"ppnl  with  hinck,  nnd  the  abdomen  is  of  a  dark  olive-brown.  The 
Umtie  haa  noni-  of  thu  ruby  palcLos  on  the  bead,  but  retains  a  little 
•f  tile  topan  on  ihi-  throat." 
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This  Bpceics  lii-es  in  the  West  Indies,  and  in  rsrious  pivrts  i 
America,  "II  is  in  great  request  for  ibe  dealers,  mid  thousands 
killed  uniiuallj'.  No  npeeice  is  bd  coninioii  ub  tliis  in  onianivnlal  cnsra 
of  huinining-birda,"  Humming-birds  are  not  only  used  for  cabinet- 
Bpeeimens,  but  for  various  purposes  of  einbellithmcnt.  The  feaibri's 
are  nsed  to  make  flowers,  pictures,  and  other  ornaments.  The  birdi 
are  killed  in  viirious  ways.  Some  are  shot;  but  tbcy  are  freqneullt 
flo  injured  by  this  mcthuJ  as  to  be  of  little  value.  By  the  use  of  tbe 
9arbacane^  or  shooting-tube,  they  cau  be  stunned  and  taken  witbout 
mnch  injury.  They  are  sometiraen  caught  in  nets  uninjured;  Bud 
oecasiouiiUy  they  are  taken  by  putting  bird-lime,  or  other  ghilinou^ 
snbstauce,  in  flowers  which  they  habitually  visit. 

The  nest  of  this  species  ia  formed  almost  entirely  of  cotton  or  fiiiW 
grass,  and  is  thick,  compact,  and  warm,  the  iuside  being  about  un  iuch 
iu  diameter,  and  the  same  in  depth.  It  is  frequently  attached  lo  it 
leaf,  put  on  the  small  branches  of  a  rush,  or  built  on  the  twig  nf  i 
small  bush.  Mr.  Kirk,  residing  in  (he  island  of  Tobago,  says:  "Tbe 
ruby-crested  humming-birds  make  their  appearance  here  on  the  Itl  of 
February.  They  begin  to  make  their  nests  about  the  lOlh.  I  nc* 
know  {March  lai)  of  several  containing  two  eggs  each ;  and  wnli'liw) 
n  bird  building  one  yesterday  for  nearly  an  hour.  Her  manner  of  ((in- 
struction was  very  ingenious :  bringing  a  pile  of  small  grass  or  lii'l"  ". 
she  commenced  upon  a  small  twig  about  a  quarter  of  an  inch  in  ilijimf- 
ter,  immediately  below  a  large  leaf,  which  entirely  covers  and  coni  i'sl* 
the  nest  from  above,  the  height  from  the  ground  being  about  ilr« 
feet.  After  the  nest  had  received  two  or  three  of  these  grasses,  slio 
set  herself  in  the  centre,  and,  putting  her  long,  slender  beak  over  llif 
outer  edge,  seemed  to  use  it  and  her  throat  much  iu  the  same  «a_v  i' 
B  mason  does  his  trowel,  for  the  purpose  of  smoo thing, nibbing  lo*'"' 
fro,  and  sweeping  quito  around.  £ucb  visit  to  tbe  □«st  seemed  to  o^  | 
enpy  only  a  couple  of  seconds,  and  her  absence  from  it  not  more 
two  minutes.  A  few  hours  after  I  saw  thi-  nest,  which  bod  all  the 
appearance  of  a  finished  one." 

The  sftppho  comet,  or  bnr-tniled  humming-bird  (Comttea  tpaff*  | 
nurtii,  G(nild),  is  remarkable  for  the  developntent  and  splendid  colorof  j 
the  tail  of  the  m.ile  bird.    The  feathers  are  broad  and  truncate,  sd^  ^*  , 
outer  pair  five  or  six  inches  long,  the  othere  decreasing  rapidly  to*»[J  , 
the  inner  ones.    They  are  of  a  brilliant  reddish  orange,  with  a  metallic  i 
lustra  of  the  greatest  clearness,  assuming  a  greater  tinge  of  rrd  « 
yellow,  BCeonling  to  the  direction  of  the  light.    The  tad  is  darker  H 
Uie  bue  and  of  a  lighter  or  more  fiery  red  toward  the  eilreinilf- 
Tbe  tip  of  each  feather  has  a  broad  black  bar,  and  when  tbe  tailii 
cinsed  these  tips  appear  as  five  black  bars  or  bands.    The  upper  psif 
of  the  head.  neck,  and  body,  are  of  a  gulden  pn-cn ;  the  rnmp,  of  * 
fine  DUblder-rvil  without  lustrv:  the  sides  of  the  face  and  neck  >M 
bronxed ;  wings  purple-brown ;  the  throat  and  breast  are  of  a  brigtA' 
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trdd-grMD,  with  very  brilliant  metallic  lustre ;  the  abdomen,  darker 
ni,  'Dm.'  female  is  smaller  tban  the  male,  anil  bas  a  sborter  lail, 
[  lt«9  brilliant  color. 

Hue  species  is  »  native  of  Bolivia,  but  s]>enda  the  winter  in  EasUm 
U  It  migrates  eouihwarit  lo  Bolivia  in  Soi>tember  or  October,  the 
iag  of  tlieir  year,  raises  its  young,  and,  afur  spending  tbe  summer, 
aniS  northward  with  them  in  March  or  April,  their  autumn,  to 
Peru.    It  is  a  remarkably  familiar  bird,  for  it  not  only  leeds 
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P^Iie  flotlBge  ehrubbery,  the  gardi-ns,  and  the  cuilivated  fields 
irtiltp,  and  other  leguminous  plants.  It  obiainf  an  abundant 
Jily  of  in«r<rt-fi'o<l  from  the  rieb  fli.wcrs  of  the  cactus  family.  Mr. 
Mjliuya:  "Tlii- iliflii  ulty  of  shooting  these  birds  is  inconceivably 
U,  from  lh#  extraordinary  turns  and  evolutions  they  make  when 
Ekswinjc;  at  one  inslnnt  dariinit  headhmg  into  a  flower;  at  the 
,  dveribbg  a  circle  in  the  air  with  such  rapidity  that  the  eye, 
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unablo  to  follow  the  movemont,  loses  sigbl  of  it,  until  it  again  retura 
to  the  flower  wliicli  ai  firal  allmctcd  it*  atteution." 

The  niby-tliroaleJ,  or  norlbfni,  humming-bird  (7>oMiItu  colubri-t 
LInnffins)  is  so  called,  says  Wood,  "ou  aocoLml  of  the  glowing,  m« 
tailic  foulhers  thnt  bliize  wilh  ruby  lustre  upon  its  throat,  and  glean 
in  the  sunshine  like  plumes  of  living  tire.  The  general  color  of  ili 
upper  snrfacL'  and  the  two  centml  lail-feathers  is  light,  shining  greedi 
glazed  with  gold.  The  uuder  parts  of  the  body  are  grayish-while  in- 
teroitiigled  with  green ;  and  the  throat  is  of  the  most  gorgeous  ruby 
carmine '1  tint,  wlileh  changes,  with  the  change  of  light,  to  a  fiery  crim- 
son, to  3  burning  orange,  or  lo  the  deepest  velvt'ty  black.  The  wings 
and  fight  tail-feathers  are  purplish -brown,  Tho  tliroat  of  the  fenwle 
(   in  white. 

The  ruby-throats  arrive  In  Louisiana  and  Florida  in  the  first  [utrt 
of  Slareh,  and,  gradually  proceeding  north  as  the  weather  grows  winn, 
arrive  in  Pennsylvania  in  the  latter  part  of  April,  and  in  JJew  York  Mil 
Canada  in  May,  They  generally  build  their  nests  two  or  three  wei'ti 
after  their  arrival.  They  usually  place  them  a  few  feet  from  the  ground, 
on  an  almost,  level  bruneh  of  some  tree,  as  the  while-oak  or  pear  tree, 
and  extend  the  bottom  of  ihe  nest  round  the  limb  so  as  to  inclose  itnnd 
appear  as  a  mere  mossy  knot,  or  natural  enlargement.  Audubon  s>y>i 
"  The  nest  of  this  humming-bird  is  of  the  most  delicate  nature,  theei- 
tenial  parts  being  formed  of  a  light-gray  lichen,  found  on  the  branclic* 
of  trees  or  on  decayed  fence-rails,  and  so  neatly  arranged  romn!  lli'' 
whole  nest,  as  well  aa  to  some  disljincc  from  the  spot  where  it  is  ailsidii''!. 
as  to  seem  part  of  tlie  branch  or  stem  itself.  Those  little  pieoi's  of 
lichen  are  glued  together  by  the  saliva  of  the  bird.  The  next  conliniJ 
consists  of  cottony  substances,  and  the  innermost,  of  silky  fihrts,  ob- 
laiued  from  various  plants,  all  extremely  delicate  and  soft.  Ouilii' 
comfortable  bed,  aa  if  in  eontradiction  to  tho  axiom  tiat  the  smiilltf 
tlio  species  the  greater  the  number  of  eggs,  the  female  lays  oiilyl»'''i 
which  are  pure  white,  and  almost  oval  Ten  days  arc  required  lot 
their  hatching;  and  the  birds  raise  two  broods  in  a  season.  lu  on* 
week  the  young  are  ready  to  fly  ;  but  arc  fed  by  the  parents  for  nearly 
another  week.  They  receive  tbeir  food  directly  from  the  bill  u!  iliei' 
parents,  who  disgorge  it  in  tho  manner  of  canaries  and  pigeons."  'thif 
probably  join  the  young  of  other  broods,  and  migrate  without  ilicoli 
ones.  They  no  not  receive  their  full  brilliancy  till  llio  next  spring. 
When  caught  in  a  gauKe  net  they  easily  die,  or  simulate  death. 

The  ruby-throat  has  sometimes  been  tamed,  Mr.  WtblKT,  in  Wl 
""^ViKl  Scenes  and  Song  Birds,"  siiys,  after  several  nnsuci'essfiil  »V 
tempts,  at  last  "I  succeeded  in  securing  an  uninjured  captive,  wliifli, 
to  m.y  inexpressible  delight,  proved  to  be  one  of  the  niby-thro.itnl 
species,  the  most  splendid  and  diminutive,  that  comes  north  of  I'lufida, 
It  immediately  suggested  itself  to  me  that  a  mixture  of  two  parts  o* 
loaf-sugar,  with  one  of  fine  honey,  in  ten  of  water,  would  make  about 


THE  SU^JIIXG-BIBnS. 


z97 


ill*  nenri'St  apptoncli  lo  the  nectar  of  flowers.  While  my  eigter  ran  to 
pnprt  ii,  I  grailuidly  opened  my  hand  to  look  at  my  prisoner,  and 
u«  Ui  my  no  liltte  uniose-ment  us  well  ns  Ruepicion,  tliat  it  wiis  aclually 
'jilnjiiij;  'possum' — feigning  lo  be  dead,  most  skillftiUy.    It  luy  on  my 

fpnIiM  motioulcBs  lor  eome  minutes,  during  which  I  watched  it  in 
lilfss  curiosity,  I  saw  it  gnidually  open  its  brigUl  liltlu  eyes  lo 
wliether  the  way  was  clear,  and  then  Hose  them  skrwly  as  it 

«;lit  Niyeye  upon  it.  But  when  the  maniifacturc-d  nectar  came,  and 
tji  Wtts  touched  upon  the  point  of  its  bill,  it  came  lo  life  very  sud- 
y,  and,  in  a  moment,  was  on  its  legs,  drinking  with  eager  gusto 
III  the  rufresliing  druuglit,  from  a  silver  teaspoon.  When  sated  it 
Hfcwd  lo  take  any  more,  and  sat  perched  with  the  coolest  self-com- 
iphre  on  my  Gnger,  and  plnmed  itself  quite  as  artistically  as  if  on  its 
&Tarite  spray.  I  was  enchanted  willi  the  bold,  innocent  confidence 
tilli  vliich  it  turned  np  its  keen  blaek  eyes  to  survev  m,  as  niuob  aa 
lo  laj,  *  Well,  gfiod  folks!  who  are  you?'  By  the  next  day  it  would 
Mme  from  any  part  of  cither  room,  aligbt  upon  the  sidi'  of  a  white 
CUiia  cup  containing  the  mixture,  a;id  drink  eagerly,  with  its  long 
KU  thriii^t  into  the  very  base.  It  would  alight  on  my  fingers,  and 
to  talk  n  iili  us  endearingly  in  its  soft  chirps."  Sir.  Webber  after- 
iiiccecded  in  taming  several  of  the  same  species.  lie  gave  them 
litxtity  occasionally,  and  they  returned  regularly.  At  the  time 
tsraiioD  they  left  for  the  winter;  but,  the  next  spring,  they 
il  their  old  quartern,  and  accepted  the  delicious  nectar  kindly 
'ded  for  them,  and  by  degrees  brought  their  mates,  "lie  fre- 
ly  olwcrved,  while  watching  for  iheir  nest,  that  the  ruby-throats, 
hraving  their  station,  shot  suddenly  and  perpendicularly  in  the 
lil  they  became  invisible.  At  last,  he  had  the  great  satisfaction 
-•iDg  the  female  bird  fall,  like  a  fiery  aGroHte  from  the  sky,  upon 
t  where  she  had  built  her  nest."  From  this  he  inferred  that, 
itivejy  for  concealment,  such  was  their  usual  practice, 
p  ruby-throats  generally  preler  tubular  flowers,  such  as  those  of 
tliora -apple,  trumpet -flower,  honeysuckle,  etc.,  though,  in  case  of 
llicy  appear  nut  to  reject  any  ono  that  will  furnith  them  food, 
tbcrv  is  nothing  that  will  attract  them  so  eficctnally,  under  all 
•tanci-s,  UB  a  large  cluster  of  gooseberi'y-biiBhes  in  full  bloom, 
any  o««  having  such  a  cluster,  and  a  liltle  leisure,  can  at  the 
r  season  have  the  opportunity  of  observing  their  beauty  and 
ing  their  hnbils.  And  this  is  very  desirable  and  satisfactory  to 
piinitivc  mind;  forwords,  encravings,  paintings,  and  even  cabi- 
riincns,  fail  to  give  a  true  and  full  impression  of  the  vivid  and 
ful  lints,  like  the  flai-hings  of  the  ruby,  the  topaK,  and  the  em- 
titMl  proceed  from  theise  exquisitely  bcantiful  winged  gems. 
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THE  progress  of  Psydiology  has  been  determined  by  agenoui 
whicli  may,  with  laiich  precision,  be  discriminated  as  tivoaeb 
gf  oonflictiiig  yet  coiSperating  iorccs — those  maintain iug  eqmiibnuni, 
and  those  producing  motiou.    This  langnage  would  be  jostly  onn- 
demned  as  mecbaniciil  if  it  in  any  degree  presupposed  iho  vulgar  do- 
lion  of  force,  aa  acting  on  visihlt'  ni.idses  of  matter  and  causing;  stii- 
siblc  motion.    But  since  vital,  mental,  and  even  social  phenomenu,  iri 
well  as  the  oscillaLiona  of  molecules  and  Oie  eiberoal  undulatioD«.are 
now  alike  interpreted  in  terms  of  mcchamHm,  we  may  reasoDahlv 
claim  that  tho  phraseology  shall  receive  the  greatest  latitude  of  inlc^ 
pretation  consistent  with  the  admission  of  no  mechanical  a.^sumjitiiiii'' 
with  more  propriety,  it  be  censured  as  scholastic,  as  raising  man 
observed  uniformities  into  self-acting  entities,  it  may  be  replied  ihfll 
the  term  force  is  scholastic  only  when  used  scholaetically.  thai  it  h»S 
a  true  and  unmistiikable  meaning  as  a  generaliEalion  simply,  ami  rlml 
progress  of  all  kinds  can  be  best  desoribcd  in  the  language  of  thi^t 
envQ  which  has  clothed  the  laws  of  the  action  of  force  with  the ; 
est  possible  precision  and  certainty.    Under  these  rcaervatioiis,  i 
use  no  mere  metaphor  iu  describing  the  development  of  Psyclnilni[f 
aa  due  to  two  sets  of  forces,  which  may  be  styled  kinetical  and  sl»n- 
cal  respectively,  according  as  their  function  has  been  lo  produce  ei- 
ternal  change  or  to  effect  those  internal  readjustnicnls  which  preiiou 
changes  had  rendered  necessary. 

The  statical  factor  in  psychological  history  is  Theology, 
mother  of  all  the  sciences,  it  gives  birth  to  Psychologv  first  of  I 
sciences  of  mind  ;  all  the  great  problems,  the  discussion  of  «  hiHi  • 
ries  the  science  llirough  its  subsequent  revoluiiuU!",  are  roAfml  liy  il; 
and  we  may  God  that  its  perpetual  fiiuction,  of  which  il  can  wci'i'r  t"' 
discharged,  is  to  recall  attention  from  temporary  physical  soliilionij 
the  insoluble  problems  themselves. 

The  kinetical  factor  is  constituted  by  the  whnlo  series  of  the  p'l] 
cal  sciences,  though  at  any  particular  epoch  it  Takes  the  cliuracler 
thij  dominant  science.  Each  stage  in  the  development  of  Psychoid 
eorresjhonds  to  some  stage  in  the  evolution  of  the  natural  science*;] 
each  such  transition  has  each  psychological  development  been  cno 
and  conditioned;  and  the  progress  of  Psychology  in  fundanied 
truth,  and  its  more  complete  emancipation  from  Theology  and 
physics,  arc  to  be  measured  by  tho  degree  in  which  physical  mctbl 
pliysical  concejitions,  and  even  physical  metaphors,  have  been  npp 
to  the  interpretatiiiM  of  the  facts  of  mind. 

The  primitive  savage,  looking  out  upon  the  world,  finds  no  Go^; 
gaxing  inward  upon  himself,  perceives  no  Soul;  and  thinking  of  thi 
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11  uf  things,  can  coDceive  no  Creation,    His  goda  are  jjarts  of  the 
rill,  not  tnakcrB  of  it ;  ench  soul  as  he  aacribes  to  liiniBelf  is  niyrely 
loirn  double,  which  perishea  with  Lim  or  soon  after,  or  he  lias  bcv- 
liuiila ;  and  the  earth,  as  he  sees  it,  was  not  made  bnt  hooked  up 
I  bottom  of  the  original  bcq,'    To  the  unJiscriininating  mind 
ivage  the  Cosmos  ia  accordingly  all  but  homogeucous,  wilh 
jost  ibc  bcgintiings  of  "  differentiation,"  and  God,  Man,  and  Nature, 
^■TCTetto  acqnire  an  independent  esisteucc.    There  is  still,  there- 
in no  room  for  Psychology. 

Pinto  gfits  several  stages  further  than  this.  With  him  the  Cosmos 
\t  I  divine  immortal  being  or  animal,  composed  of  a  spherical  rotatory 
lojy  and  a  rational  soul.  The  gods  dwell  in  the  peripheral  or  celes- 
tilt  rcifions,  and  men  and  the  animals  inhabit  the  lower  or  more  cen- 
mhrgions.  The  cranium  of  man  is  a  little  Cosmos,  with  an  immor- 
Ulntliunal  soni,  composed  of  the  same  materials  as  the  cosmical  soul, 
udmuving  with  the  like  rotations.  Within  the  body  on  which  this 
cruiuni  is  placed  are  two  inferior  and  mortal  souls  ;  one,  the  seat  of 
woiagi^,  etc.,  in  the  chest ;  the  other,  the  sent  of  appetite  in  the  ab- 
ionien;  both  of  them  being  rooted  in  the  spinal  marrow,  which  is 
watinaouB  with  the  bruin,  and  is  the  medium  of  the  unity  or  com- 
BKiicHtion  of  the  three  souIb.'   In  this  eemi-barbario  Cosmology  we 

Kicid-  that  the  gods  are  still  nii-ied  up  with  the  Cosmos,  though 
■giniiings  of  se|inriilion  are  shown  hy  their  lodgment  in  a  specific 
;  ihnl  Ihcy  still  want  unity;  and  that  there  ia  yet  no  conception 
^Mlurc,  But  we  are  here  more  concerned  to  observe  that  though 
l^^nmaii  soul  is  never  actually  separated  from  the  body,  i.  c.,  is  not 
^Brlacbcd  from  the  Cosmos,  and  though  it  has  the  corporeal  prop- 
of  exteoEion  and  motion,  body  and  soul,  microcnsmical  and  mac- 
IBBimieEl,  are  set  sharply  over  against  one  another,  and  the  first  de- 
jaJt'l  »tep  toward  their  absolute  separation  ia  taken. 

he  Qictapbysical  advance  of  Aristotle  is  immense.    Tlie  three 
[lie  souls  are  merged  in  one,  thongh  the  remains  of  the  old  idea 
*iblo  in  iho  different  attributes  and  distinct  origin  of  the  Nutri- 
|t!ie  Nutritive-sentient,  and  the  Noetic  principles.    But  the  Nu- 
I  principle  ia  the  indispensable  basis,  without  which  neither  of  the 
I  CM  CKiBt,  and  the  next  higher  principle,  the  Sentient,  implies 
atains  the  lower.    In  the  investigations  of  the  properties  of 
I  we  have  the  beginnings  of  Psychology.    It  is  not  yet  indeed  an 
mlcnt  science,  for  the  soul  is  still  imperfectly  extricated  from 
•mos — the  Noetic  principle  having  its  jiroper  abode  in  the  cou- 
&r  Itcnvon,  and  being  only  temporarily  localized  in  the  hnman 
Tti<>  Moul  is  still,  as  regards  man,  mortal,  though  as  regards 
Ctomon  it  is  imperishable' 

bbock,  "  Origtn  of  ClTHluIicn,"  pp.  S43-SAO. 

"  nfcbolag?  of  Ariatutle,"  in  U&in'i  "Suaiei  nod  IiitcU<»:l,"  pp.  ei2-SI4. 
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Between  Aristotle  and  the  thirteenth  century  the  metaphysio 
evolution  was  slow,  and  the  stages  few  and  abort.    The  idea  of  Gc 
as  an  iudependcut  existence  received  its  first  elaboration  in  the  ca 
Iroversies  of  the  Greek  Fathers  about  the  Trinity  ;  was  perhaps  fin 
sharply  discriminated  by  Anselm  ;  and  was  raised  to  the  highest  pit« 
of  sublimation  by  the  Deistic  debates  of  the  seventeenth  century,  witj 
which  the  "  return  of  the  curve  "  begins.    The  idea  of  Nature,  isolated 
alike  from  God  and  Man,  emerged  from  the  Italian  pantheistic  scboolj 
of  the  fifteenth  century,  to  be  decisively  established  with  the  foDcdi- 
tion  of  Natural  Philosophy.    Tlie  idea  of  the  Soul,  wiih  which  we»re 
here  concerned,  was  the  first  of  the  three  elements  latent  in  the  primi- 
tive homogeneous  Cosmos  to  be  completely  "  difl'erentiated."  WhetLer 
there  was  any  intrinsic  necessity  in  its  earlier  evolution ;  whether  it 
was  earlier  developed  because  bnmanity  itself  and  not  merely  tbe 
metapliysicians  contributed  to  it ; '  or  whether  it  was  solely  tho  rcsiill 
of  the  working  of  the  statical  factor  in  tbe  history  of  Psychology— tl;i> 
necessilies  of  Theology  ;  its  first  clear,  though  not  complete,  eilriri- 
tion  may  plausibly  he  placed  as  high  up  as  the  thirteenth  century.  At 
with  the  other  two  oonstitntive  ideas,  its  emergence  was  the  issue  of 
a  prolonged  debate.    No  mcdiieval  controveray  made  more  noise  wliils 
it  lasted  than  the  fierce  war  between  the  Averroists  and  the  Scbosl- 
men  de  unitate  inteliectm  (concerning  the  oneness  of  the  intellect). 
AverroGs  himself,  the  Arabian  Hobbes,  had  been  dead  for  half  s  mo- 
tnry,  but  his  doctrines  had  excited  an  extraordinary  ferment  am«i? 
the  younger  and  more  speculative  minds,  and  they  readied  the  elimii 
of  their  popularity  just  when  the  Scholastic  Philosophy  attained  in 
Thomas  Aquinas  the  culminating  point  in  its  history.    East  and  Wali 
Semiti^m  and  Aryanigm,  pantheistic  absorption  and  political  iodiiiJ' 
ualism,  in  tho  guise  of  Aristotle  Arabized  and  Aristotle  ChristianiwJi 
met  in  final  conflict,  and  the  overthrow  was,  for  the  time  at  leael,  ^ 
cisive.    The  theory  of  Averrofis  about  the  Soul  was  an  imposing 
picturesque  development  of  the  cosmical  Psychology  of  Aristollr- 
The  Nous  of  Aristotle  was  only  temporarily  localised  in  tht-  hodj, 
and,  after  the  death  of  the  matter  which  it  iiijornieel,  returned  to 
grand  region  of  Form,  the  Celestial  Body.    Averrofts  first  severed  il" 
Nous  from  the  Cosmos,  nnificd  it  in  humanity  which  it  aetnaliccd, 
made  it  eternal  there.    But  it  wa»  only  the  common  possessiun  of 
race  through  all  time,  and  not  particular  to  the  individual ;  there 
no  souls,  hut  only  a  single  vast  Soul,  of  whidi  each  generatioa 
the  perishable  embodiment,  but  itself  imperishable.  Simjile-min 
andoubting  Thomas,  with  his  eternal  "  Aristoteles  dicit,"  "  Aristo" 
respoudet,"  "Aristoteles  habet"  (Aristotle  says,  replies,  has  this 
if  the  question  were  to  he  thus  settled,  had  no  difhculty  in  sho 
that  this  was  not,  what  the  Averroists  felt  obliged  to  maintain, 
doctrine  of  Aristotle.'   But  it  was  an  advance  upon  that  doc 

Miclidet,  "  Hiatoire  da  Frmce,"  book  It^  ch.  tL 
"De  UnlUte  InlvHealis,"  paitim. 
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nilhimt  wliicli  Aquinas's  own  lui  quest  ion  able  advance  upon  AverroSe 
fnijljl  never,  or  not  so  soon,  liave  been  tnadc  Wliile,  however,  Tliorons 
Buwufuliy  BBflerted  against  thy  Arabians  tlie  individuality  of  tbe  soul,' 
ind  lyniDBt  the  older  Ariatotelians  its  substantial  unity,' there  wae 
nil]  another  step  to  be  taken  before  its  independence  on  all  sides  could 
Ik  regarded  as  established,  aud  the  ground  cleared  for  the  science  of 
pBjcliology.  That  step  was  taken  by  Descartes,  in  whom  mankind 
wy  bo  said  to  have  come  to  a  consciousness  of  itself.  His  "  CagitOy 
ffjo  #«»»'*  (I  think;  therefore  I  am),  was  not  logical,  but  genelic. 
The  force  of  the  ergo  (therefore),  as  Ferrier  long  ago  pointed  out,  lay 
io  ilio  (act  that  the  existence  of  Descartes  as  a  self-M^ouBcious  being — 
Wm  (I  am) — was  reenltant  upon  the  process  described  by  the  word 
ngito  (I  tUiok) — the  turning  of  the  light  of  self-consciousness  upon 
ibc  thinking  principle  itself.  We  have  but  extended  Ferrier's  iutcr- 
prtlntlon  from  tbe  development  of  si'lf-consciouEness  in  the  individual 
lo  lliLt  metaphysical  evolution  of  the  (go  (me)  in  human  history.  Not 
I  (ID  iliis  bad  beeu  accomplished,  aud  the  Jlind  made  a  separate  indi- 
tiiliiiil  exiscence  as  against  God  aud  Nature,  was  any  independent 
Kiiute  of  Psychology  possible.  Observations  and  reasonings  on 
)iin.  as  on  the  Deity  and  the  Creation,  formed  part  of  the  "  uudilTer- 
Mliaitd"  mass  of  speculation  on  things  in  general  called  Cosmology 
vrTlu'ology,  and  latterly,  in  a  mutilated  condition,  Sletaphyeics.  Any 
BediDTsl  cycloptedia  will  furnish  illustrations. 

Thomas  Aquioas,  a  faithful  representative  of  the  frightened  orlho- 
Jiiiif  of  the  Middle  Ages,  unsusptectingly  follows  the  course  of  Crea- 
Ltin,  wi'U  known  to  have  happened  as  laid  down  in  the  Book  of  Gen- 
Pvii.  After  forty-four  Qui^»tlones  (Questions)  on  God  (under  whom 
b>  iliiCTuaea  the  nature  of  ideas  and  the  metaphysics  of  truth)  and 
t)i» Trinity,  and  thirty  on  the  Angels,  the  Devils  (here  arises,  naturally, 
■  iii«Fn*tion  on  the  nature  of  evil),  and  tlie  seven  days  of  creation  and 
n»l, Thomas  arrives,  by  an  obvious  logical  sequence,  at  the  psychology 
<if  man.  One  qu(B»(ia  (question)  settles  the  essence  of  the  soul,  another 
tile  VD ion  of  soul  and  body;  three  exhaust  the  powers  of  mind  in 
ffiwnl  and  special,  and  the  intellectual  powers;  four  expound  appe- 
Ute,  wntnuUty,  the  will,  and  free-will;  and,  having  in  seven  more  dis- 
pwd  uf  tbe  remaining  faculties  of  the  soul,  including  such  small 
Mljtcta  W  "  the  mode  and  order  of  intellection,"  Thomas  is  prepared 
tolatl  with  the  production  of  man's  body,  and  then  evidently  with 
Ih*  production  of  woman's  body.*  A  witty  journalist  is  reported 
(•  lw*«  uid  of  an  eminent  living  thinker,  "God  made  the  world 
ta  ^  d«y>S  And  So-and-so  wrote  it  down  on  the  seventh ; "  bnt 
A*  cniiro  Synthetic  Philosophy  might  fall  out  of  a  comer  of  the 

I'-gaagUooMDIiputaUa."  De  SpititonUbus  Crualurui,  srtt.  ii.-i.,  and  Dc  Anima, 
•At  IL.  BL,  *. 

•         "  Mlod  u<l  Bodf,"  p.  ISl. 
fa»B«  noolosha,"  prtm*  pvi,  ^u.  ii-xclL 
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"  Summa  TheolorjitB  "  (Sum  of  Theology)  and  hardly  be  musod.  T« 
arrogant  as  this  encyclopedic  comiirehensivenesa  now  seems,  the 
was  really  notliing  else  to  be  done.  Mathematics  was  the  only  oi 
of  tho  nalnral  sciences  which  bad  Biicoeeded  in  disengaging  itself  fro 
theology ;  there  was  no  social  science,  no  independent  science  even  o 
politics;  there  was  no  history  other  tliau  eceleaiaiitical ;  and  (*lu 
cgnceniB  us  here)  there  was  no  science  of  man.  Man  was  not  yeti 
unit  in  the  creation,  and  inquiries  concerning  him  were  properij 
included  in  Cosmology,  which  is  pagan  for  Theology.  "Jittlurtm 
aiilein"  says  Thomas,  "  fiominis  C'lisiderare  perCinet  ad  Theolognm 
ex  parte  (ijiihkc"  '  (It  is  the  theologian's  province  to  consider  man** 
nature  on  the  soul's  side).  The  theotogus  liept  hold  of  the  natnn  of 
man  till  Descartes  had  emancipated  him  from  his  serfdom ;  but  lo  bim 
and  his  theological  science — our  statical  factor — wc  may  jastly  asfribe 
that  first  successful  raising  of  the  problem  of  human  individualitj 
which  made  possible,  as  we  shall  see,  its  establishment  and  utilimtii 
under  the  influence  of  the  dynamical  factor — pbyeieal  science. 

The  fostering  aid  of  Theology  to  Psychology  docs  not,  howp' 
end  when  the  latter  is  able  to  walk  alone.  All  great  questions  (ubar 
qiiently  raised,  the  settlement  of  which  by  physical  methods  nudi 
each  fresh  stage,  issue  from  tlie  theological  incunabula  (cradle)  wmHI 
the  science  was  reared.  A  history  of  the  embryogeny  of  ideas  ifould 
demonstrate  that  ideas  which  were  afterward  properly  philoauphital 
were  at  first  purely  theological.  The  idea  of  the  inlinito,  at  first  neg» 
live,  was  made  positive,  through  being  made  theological,  by  the  Grwli 
Fathers.  Prof.  Jevona  believes  that  hia  "  Law  of  Simplicity,"  ihongii 
almost,  unnoticed  in  modem  limes,  was  known  to  BoSthius,  aud  lio 
adds : 

"  Ancient  discassiona  cuacemin^  tho  doctriuo  of  the  Trinity  diwir  sumj 
leatiuu  to  subdo  questions  coaeorning  the  nuture  of  unity  nnil  plnrdUfl 
hat  ever  ainoe  been  given  to  them."  * 

With  greater  emphasis,  which,  however,  only  exaggerates  ,in  im]inrll 
truth,  it  has  been  said  that  the  doctrine  of  the  Trinity  is  tlie  "full 
dationof  all  the  metaphysical  thought  and  speculation  of  the  ak,'e<.i] 
Gregory  the  Great.'"    Tliis  wLI  be  sufficiently  near  the  mark  if  1 
honor  is  shared  with  the  dogma  of  Transubstantiation  after,  say,  I 
"captivity"  at  Avignon.    In  more  recent  times,  especially  in 
many  in  the  first  half  of  the  present  century,  the  doctrine  of 
Incarnation  has  been  the  "  motive  "  of  various  metaphysical  dcvrll 
ments. 

In  Psychology  the  final  cause  of  Locke  was  theological;  for  I 
rifle  of  an  a  priori  philosophy  in  Herbert  of  Chorbury  was  theotogil 
and  it  was  to  overthrow  apriorism  that  Locke  undertook  his  exan 

'  "Siimioa  Thcologire,"  prima  parf,  qu.  lur.    '  "Tba  Principle*  orScicuee.*'  L. 
'  Qaotcd  in  MuUinger,  '■  Uiatarj  of  Cambridge  CDirwaiey,"  p.  06. 
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the  "origin&l,  oortaiuly,  and  extent  of  hnraan  knowledge." 
ieley  avowed  that  his  motive,  in  iuvesligaling  the  nature  of  per- 
was  to  provide  a  bulwark  againet  the  atheists.  Ilunie  is  os- 
llly  theological,  and  in  his  "  Inquiry  conceruuig  the  Human  Un- 
Mnding,"  a  section  on  Miracles  stands  side  by  side  with  one  on 
Idea  of  Necessary  Connection.  lieiil  wrote  his  "  Essays  on  the 
fa  of  the  Human  Mind  "  to  refute  Hume,  and  became?,  with  this 
^col  motive,  the  founder  of  Scotch  psychology.  Kant  nnder- 
liia  "  Criticism  of  Pure  Iteason,"  and  thus  CBtablisheil  a  priori  psy- 
igy.  lo  show  against  Hume  that  the  ideas  of  God,  freedom,  and 
irtality,  could  not  be  disproved  by  mere  empirical  reasoning, 
the  impulse  which  Hamilton,  through  Maneel,  communicated  to 
jnlogy,  by  the  new  face  he  gave  to  the  old  problem  of  the  Infinite, 
(theological  movement  in  its  origin. 

DdtT  whaieirer  name  we  give  to  it,  under  whatever  form  it  may 
r  assume,  Theology,  the  science  of  causes,  essences,  and  origins, 
y,  as  it  has  hitherto  plaj'ed,  an  important  part  in  the  develop- 
the  mental  sciences,  and  especiaUy  of  Psychology.  When 
science  is  driving  its  ploughshare  into  imtrodJen  regions 
only  gazed  down  upon  by  the  metaphysician  in  his  balloon; 
speed  of  thought  itself  is  measured ;  when  the  most  complex 
quantitative  reasoning  is  proved  to  be  fundamentally  indcnti- 
hh  the  simplest  perception  of  relation;  when  the  nature  of  intcl- 
H  is  tracked  upward  in  graduated  sequence  from  the  Itadiata 
^icalala  to  Newton  and  Shakespeare;  and  when  the  physical 
ktl  bat  the  most  subtle  mental  phenomena  are  being  identified; 
ptation  is  great  to  suppose  that  we  are  nearing  the  goal — that 
,ny  laws  of  mind  have  been  explained  by  physical  laws,  and 
J  facts  interpreted  in  physical  terms,  the  time  is  at  hand,  or  at 
II  come,  when  the  natnro  of  causation,  and  of  the  substance 
J,  ami  of  the  rehition  of  phenomena  to  their  source,  and  of  that 
,blc  source  itself,  will  yield  Iheir  secrets  to  the  analysis  of  the 
armed  with  ihc  weapons  of  physical  science.   Whatever  power 
n  the  old  place  of  Theology,  which  is  dead — whether  Meta- 
,  if  that  be  not  dead  also,  or  some  "  Unknowable  "  section  of 
ipendiums  of  first  principles — will  show  all  such  Comtist  dreams 
tin,  by  eternally  asking  the  unanswerable  questions  which  it 
nuking  since  the  beginning  of  speculation.    And  each  old 
I  newly  asked  after  each  fresh  advance  of  physical  science 
I  mtore  the  equilibrium  deranged  by  the  operation  of  that 
ral  factor,  the  history  of  the  cifects  of  which  wo  will  now 
■ketch. 


sppUcBlion  of  physical  methods  to  the  phenomena  of  mind 
rra  to  havu  originated  in  the  fact  that,  outside  the  territory 
u  WO  Mw  by  the  quotation  from  St.  Thomas)  was  sacred  to 
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the  theohffiu,  there  was  a  aort  of  no-Man's  land,  which  profam 
soQs  might  enter  into  and  possess.  For  Aquinas  goes  on :  "  Non  ! 
ex  parte  coiporis,  nisi  secundum  hahitudinem  quata  habct  eorpua  Ai 
animam.'"  That  is  to  say,  while  the  anuna  mteUectiva  (inlellectiv 
sou]),  which  issues  directly  from  the  hand  of  God,  is  the  excliism 
province  of  the  theologian,  the  aniinn  eerisUiva  (sensitive  sonl),  wliici 
is  propagated  in  a  physicnl  manner,"  the  paasions,  and  the  appL'tilM, 
may  be  left  to  the  uncowled  cultivator  of  science  as  not  requiring 
help  of  divine  inspiration.  It  vas  at  any  rate  in  this  field  tba~ 
foundations  of  Inductive  psychology  were  laid,  and  it  was  to  th 
planaiion  of  the  simpler  phenomena  of  sensibility  that  physical 
cepiionB  were  first  applied.  The  two  greatest  thinkers  of  the 
teenth  century  were  almost  simultaneously  on  the  ground, 

Descartes  is  not  now  remembered  by  his  "  Treatise  on  the 
Btons  "  (which  was  published  within  a  year  of  Hobbea'a  work  on  " 
man  Nature"  ),  anil  wc  only  note  it  here  as  an  early  example  oi 
perimcQtalism  io  Psychology.    We  are  more  conoemed  to  o,: 
that  his  vindication  of  the  immateriality  of  the  thinking  principle, 
his  clear  perception  of  the  nniiy  of  the  mental  aggregate,  were  al 
conlemporanooua  with  the  "  new  geometry,"    We  are  not,  ind 
solicitous  with  regard  to  Descartes  to  justify  our  thesis — that 
advance  in  Psychology  has  been  caused  and  conditioned  by  a 
8 ponding  and  previous  advance  in  physical  science;  for  the  cn 
lion  of  the  Cartesian  principle  wus  leas  a  fact  in  Psychology  than 
accomplishment  of  a  stadium  in  the  metaphysical  evolution,  w* 
made  Psychology  possible.    But,  perhaps,  it  may  not  aeom  fn  ' 
to  mention  that  Cavalieri,  "  the  generally  reputed  father  of  tlio 
geometry,"  published  in  1035  his  Method  of  Indivisibles  (which 
been  largely  anticipated  by  Kepler),  or  to  connect  his  leading 
ciple — that  a  solid  is  generated  out  of  an  infinite  number  of 
faces  placed  one  above  another  as  their  indivisible  elements — with 
effort  to  unite  into  a  single  substance,  itself  localized,  the  cndI<4B 
tiplicity  of  the  mental  manifestations.    It  is,  at  least,  clear,  lliat 
application  of  physics  to  mind  will  follow  the  development  of  pliy* 
and  as  physics  has  not  yet  advanced  beyond  the  geometrical  stag 
the  }>eriod  immediately  preceding  "  Descartes's  Meditations"  WM 
epoch  of  a  great  geometrical  advance,  as  we  now  know  that  in  n 
of  the  couaeiisug  (mutual  agreement)  which  govenis  all  social  phen 
ena,  all  the  conceptions  of  any  age  are  moulded  in  the  same  raatri 
seems  not  wholly  imaginary  to  adduce  the  psychology  of  Desca. 
who  was  himself  an  eminent  geometer,  as  in  some  degree  the  resnl 
the  dominance  of  the  earliest  developed  of  the  sciences. 

Emerging  from  this  doubtful  region,  we  pass  on  to  the  (<Tra 
(firm  ground)  of  demonstrable  fact.    Ilobbes  was  rather  older 
Descartes,  but  he  had  the  advantage  of  delaying  at  least  tlie  pwb 
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of  his  »pecu1atioDB  until  another  gi  eat  scientific  advanco  Lad  been 
implifihed.  Wo  cannot  stale  his  antecedents  better  tlian  in  his 
wurils ; 

Tbo  b^innicg  of  astronoro^,  except  observations,  I  think,  is  not  to  be  de- 
frora  Tarlbcr  tine  than  IVom  Nicolaoa  Copernicus,  n  bo,  in  the  ugd  next 
pncedlDg  the  present,  revive]  the  opinion  of  P,vtIiago!-as,  AristaTciiUi;,  uud  I'liilc- 
UuL  Aftor  bim,  the  doctrine  of  tbe  motion  of  tbo  earth  being  now  received, 
*Dil  *  difficult  question  thereupon  arising  concerning  the  dcaoent  of  lieuvj  bodies, 
Ciliims  in  oar  time,  striving  witli  that  difflcnltyi  was  the  first  that  opened  to  na 
tlieitte  of  natural  pbilosophy  oniTersal,  which  ia  the  tnowleilge  of  the  nature 
ofiwlimi.  So  that  nfilher  can  the  age  of  natnrnl  jihiloeoplij  be  reckoned  higher 
ttiiii  to  liim.  Laettv,  the  science  of  mon'i  iody,  tbe  most  profitable  port  of  not- 
ittl  ncience,  was  first  discovered  with  admiralile  sngaeity  by  our  countrjinan, 
tir.  Harvey,  principal  physician  to  King  James  and  King  Cbarle^i,  in  bis  books 
riUn!  'Molion  of  the  Blood '  and  of  the  'Goneralion  of  Living  Creatures; '  who 
i>  lbs  oaly  man  1  know  that,  conquering  envy,  hath  established  a  new  doctrine 
n  ti«  lifetime.  Before  thesa,  there  was  nothing  cartain  in  nnCaral  philosophy, 
tUererj  man's  esperinicnts  to  himself,  and  tbo  natural  histories,  if  they  may 
tiMOsd  certain,  that  ore  no  certainer  than  civil  histories.  But  since  these, 
Mnnomy  and  natural  philosophy  have,  for  so  little  time,  been  ertraordinarily 
■^Tuocd  by  Joannes  Eeplcms,  Petrus  Gasseudus,  and  Marinas  Uerseanus;  and 
Nltnoe  of  baman  bodies  in  special  by  the  wit  and  industry  of  physicians, 
Viiiinly  tme  natural  philosophers,  especially  ofonr  most  learned  men  of  tbd 
WIffpj  of  physicians  in  London.  Natural  Philosoiihy  is  therefore  but  joung; 
bm  Oltil  Philosophy  yet  much  younger,  aa  being  no  older  {I  say  it  provoked, 
ud  tbst  my  detractora  may  know  how  little  they  have  wrought  upon  nie)  than 
BymlKK^       Cite'  (the  Citizen.)'" 

The  Application  of  all  this  to  the  psyehological  pbilosophy  of 
Hobbc*  la  90  patent  aa  bardly  to  need  elucidation  in  detail.  Like  his 
nttamporar}-  Descjirles,  HobbeB  was  extremely  jealous  of  his  inde- 
I  )HdlMe,  and,  what  was  of  less  consequence,  hia  originality  ;  and  one 
Wy  fren  now  bear,  not  without  surprise  and  otherwise,  the  unlucliy 
fpigiwn  which  makes  him  say  that,  if  he  had  rend  as  many  books  as 
oiiwr  people,  he  would  have  been  ns  Ignorant  as  they.    Hobbca  had 

Iagrc.-il  deal  more  than  he  deemed  it  prudent  to  admit,  and  if  he 
Mad  more  still  the  good  effect  of  it  would  not  have  been  doubtful. 
lUtP  tlic  Greeks  in  the  time  of  Sophocles,  he  had  an  advantage 
li  irould  hare  made  up  for  any  deficiency  of  literary  acquisition, 
livwl  in  aa  atmosphere  heavy  with  ideas,  and  at  a  linie  when 
elary  communication  performed  the  functions  very  much  which 
iliHc  journaU  now  fulfill.  Ilobbes  does  not  appear  to  have  corre- 
ii<\  with  Descartes,  but  he  was  in  constant  intercourse,  by  letter, 
•  lib  JlrriMnne,  who  aetfd  as  the  intermediary  between  tlie  two  philos- 
ilfbtTk  Aud,  K9  philosophers  then  concerned  themselves  with  the 
wboki  rsngo  of  the  sciences,  there  was  hardly  a  speculation  stirring 
ropcAU  miud  that  need  have  escaped  the  notice  of  even  a  thiulc- 

'  •■BIsincDts  of  Pbilosophj,"  Epl<tU  Dodiewory,  pp.  8,  9. 
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er  SOmewliaC  out  of  the  mam  lines  of  conimtmication.    HobLes  wMi, 
moreover,  a  traveller,  had  lived  much  on  the  Continent,  and  liad  pos- 
eibty  met  Galileo  at  Pisa,    It  v.'S,s  under  the  influence  of  these  two 
men,  or  rather  of  the  metlioda  ihey  rfprcseiited — Descartes  and  malhe- 
matios,  Galileo  and  the  laws  of  motion — that  Hobbes  proceeded  W 
worlc  out  his  philoBophy.    In  the  language  of  &  distinguished  profeqfl 
or,  to  whom  we  look  for  an  exbaustive  account  of  Hobbes's  rtliitioni 
to  the  science  of  hia  lime,  "  lie  set  about  reducing  all  his  thouglils  iutu 
the  unity  of  a  system,  wliosc  central  idea  was  this  of  motion,  and 
whoso  guiding  principles  were  those  of  mathematical  deduoliou." 
"  His  great  postulate,"  says  the  same  writer,  "  is  motion  or  mut.itioii,' 
nnd  lie  mates  copious  use  of  it  within  the  spliere  to  which  Aqnini 
banished  the  experimental  psychologist,  and  a  little  beyond.  liisel* 
planation  of  sensation  is  wholly  mechanicaL    The  crass  materialism 
with  which  he  set  out  may  have  had  something  to  do  with  his  trencli- 
ant  rejection  of  the  audible,  visible,  and  intelligible  species  vi  the  . 
Schoolmen,  but  llio  hypotbeiuB  which  replaced  tlkem  betrays  ita  offO^ 
origin.    "The  apparition  of  light,"  he  says,  "is  really  nothing  hilt^ 
motion  within,"'    This  thesis  is  more  elaborately  developed  in  a  j)!!- 
sago  wliicli  we  ({Uote  at  length,  as  it  appears  to  contain  an  anticiputi 
of  the  midulatory  theory  of  light  and  heat : 

"From  all  lucid,  ehining,  onil  iUuminsto  hodies,  there  is  a  motion  produo 
to  the  eye,  and.  tlirough  the  eye,  to  the  optic  nerve,  and  so  into  the  Lfoin.  1 
whiah  that  apparition  of  light  and  color  ia  eHucted.  .  .  .  Firat,  it  is  evidcnl  I 
the  fire  .  .  .  worketh  by  motion  equuUy  every  way.  .  .  .  And  further,  Ibsl  1 
motion,  whereby  the  fire  worketU,  ia  dilation,  and  contraction  of  itself  dli 
nately  ...  is  manifoat  alao  l>y  experience.    From  such  motion  in  the  Gro  ma 
needs  arise  a  rejection  or  ens  ting  from  itself  of  that  pnrt  of  the  medio  m  v]ui 
is  contiffnoiis  to  it,  wliereliy  that  part  also  rojecteth  the  next,  and  so  sooceswT 
one  part  beateth  hack  another  to  the  very  eye,"  and  so  from  the  aye  to  the  t 
nerve,  nnd  from  th.it  to  the  brain,* 

This  postulate  of  motion,  applied  in  this  thorough-going  manner,  1 
Ilobbes  to  a  great  discovery  in  the  psychology  of  Gensation. 
clearly  demonstrated  that  the  secondary  qualities  of  body  are  pi 
eahjeotive,  and  his  language  ia  almost  strong  cnongh  to  lead  as  to  ] 
lieve  that  he  would  have  gone  a  long  way  with  Berkeley.  For 
claims  to  have  proved  that"  as  in  vision,  bo  also  in  concepCioiui  that  aria 
from  the  other  senses,  the  subject  of  their  inherence  is  not  the  obje 
but  the  sentient."    If  the  word  ''conceptions"  be  interpreted  acoor 
ing  to  ft  definition  prcvioasly  laid  down  in  the  same  treatise,  in  wbid 
the  "  images  produced  by  things  "  .ire  described  as  conceptions,  tmaj 
nations,  iileas,  knowledge,  it  should  seem  that  ho  might  have  applic 
the  analysis  to  the  primary  qualities  as  well,  had  the  two  seta  of  pr 
erliea  been  as  sharply  contrasted  as  now,  instead  of  being  first  i 

'  Wulmiiuler  litvieK,  April,  1867.  '  Ibid.  '  ■■  Humu  Katui«,"  p.  e 

*  Ibid.,  pp.  a,  7. 


TSS  DEVELOPMENT  OF  PSTCHOLOOY. 


197 


etifniiiat«d  by  DeBcartes  and  Ilobbcs.    The  same  conception  (motion) 

isoRcd  to  explain  the  fecliogt',  wbicb,  nhcn  pleasurable,  arc  the  lesiitt 
ofllie  vital  motion  being  "helped"  by  the  motions  which,  having 
produced  conceptions  in  the  head,  afterward  proceed  to  the  heart.' 
But  merual  objects  not  only  "  cause  conceptions,  and  conceptions 
appetite,  and  fear ;"  as  the  latter  are  "  the  first  nnperceived  boginuings 
afauTiictions,"and  as  in  a  state  of  doubt,  appetite  and  fearrapiil4y  buc- 
pttd  one  another, "  this  alternate  saccesaion  of  appetite  and  leiir  .  .  .  . 
itthxt  we  call  deliberation."  *  As  all  Hobbea's  EucccBEors  of  the  same 
school  have  followed  liim  in  thus  ignoring  the  ejo,  it  may  be  inferred 
tbl  every  system  of  experimental  psychology  is  self-condemned 
to  iocampleteness,  and  that  no  system  can  cover  the  whole  of  the 

^Mnd  which  doea  not  make  what  can  only  be  called  metaphysical 

HknptioDs. 

'    Tlie  psychological  advances  made  by  Hobbes  were  then — tliat  he 

S:  to  banish  tlie  imaginary  entities  of  the  Schoolmen,  and  substi- 
for  them  hypotheses  that  implied  at  least  veroB  cautee  (true 
) ;  that  he  replaced  the  method  of  deduction  from  assumed  prin- 
by  that  of  observation  (which  was  not  yet,  however,  that  of 
'  iflliospoction),  and  Ihua  founded  the  inductive  philosophy  of  the  mind ; 
'  snJ  that  by  his  summary  rejection  of  the  common  metaphysical  as- 
I  nnplions,  and  hia  patient  building  up  on  an  independent  foundation, 
jkilecisively  separated  psychology  from  the  metapliysica  in  which  it 
I VII  eomeehed. 

If  the  psychology  of  Hobbcs  bears  evident  marks  of  the  daring, 
qnettlttive  character  of  contemporary  physical  science,  that  of  Locke 
^temea  to  the  change  in  the  tone  and  spirit  of  intjuiry.  If  the  key- 
»<ir(l  to  llobbes  is  Galileo,  that  to  Locke  is  Sydenham.  Locke  and 
Sfilmliam  were  both  surgeons,  were  friends,  nnd  were  of  kindred 
ttntioHs  temperament;  and  the  pacific  revolution  which  Sydenham 
longht  in  medicine  has  been  described  in  language  that,  with  tho 
Mctuary  change  of  terms,  might  word  for  word  be  applied  to  the 
pnt  (Hiycho logical  advance  initiated  by  Locke.  A  competent  writer 
.bt?8  Sydenham  as  being — 

I  carvftil  to  Mcluile  the  prevailing  thcoricH  from  offcctiag  bis  studj  of  the 
'  dI*««M:  bo  followed  the  hiiliictivo  method  whicli  bis  conntrjman,  Ba- 
Jo»t  completeil,  and  under  the  guidance  of  liia  friend  John  Loeke, 
'anrgoou,  be  applied  it  to  the  invcstiijntion  nt  discuso  nitii  splendid 
The  Uw«  rating  the  prevalence  of  cpidflinics  were  einriJutci!,  nnd  new 
dtwBi  deMribcd  witL  an  ottcMtaey  and  grapLio  coloring  vvhieli  huvo 
rvmaioed  nnrivnleJ.    The  trentmcnt  of  cliscnse  Sydonlmru  found 
Uy  uDcertun  ttota  want  of  any  fixed  principle,  and  friim  the  coantlesa 
[■rcacribed  mainly  in  accordance  with  s  capricious  fssblon.   In  place 
«  1^  therapeutics  nn  art  ordered  by  tho  principle  of  aiding  Nature, 
I  obMtrvlag  tlio  iiidicalionB  nft'urded  by  morbid  processes  thctusclves.  .  .  . 


■    llntau  Ksturr,"  p.  81. 
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Bacon  had  Justly  rcproacbod  Ibn  plifsidnns  of  Iiia  time  lor  tlieir  neglect  to  uia] 
reuorda  of  the  casos  of  their  patients.  .  .  .  ^jdcDbam.  ...  by  his  bedfi< 
atudy  agnin  bronglit  it  into  favor."  And  finally,  "he  foond  Englisti  medicii 
reduced  to  tbo  lowest  stnte  of  empiricism — ho  riuaod  it  onoo  more  to  the  dig 
of  a  science  of  observBlion."  ' 

The  diaposition  in  which  Locke  entered  on  hia  inquiry  was  cert: 
"  to  exclude  prevailing  tbeorieB,"  for  he  has  himself  recorded  that 
Essay  origiuatetl  in  a  conviction  thai,  before  advancing  to  abstme 
problems, "  it  was  ueceBsary  to  examine  our  own  abilities,  aod  »ee  vtht. 
objects  our  understandings  were  or  were  not  fitted  to  deal  with." 
His  method  of  induction  was  truly  Bacooinu ;  he  approached  the  sub- 
ject without  any  clear  design,  proceeded  without  a  plan,  and  attained 
such  results  as  can  be  so  reached.    But  the  "laws  ruling  the"  fom 
tion  of  ideas  were  elucidated,  and  mixed  and  simple  modes  "  deserill 
with  an  accuracy  "  and  in  one  or  two  cases  with  "a  graphic  colerii 
which  have  not  been  greatly  eurpaased.    The  philoBOphy  of  the  mi 
he  found  an  untrodden  juugle,  with  a  few  bridle-paths  in  the  directs 
marked  "  Sense,"  "  Appetite,"  etc. ;  he  cut  a  highway  through  the  pi 
where  the  bush  was  thickest — the  region  of  ideas.    The  a  pri 
method  was  in  favor,  and  "bedside  study"  of  the  human  patient 
of  fashion;  the  apr/ort  method  he  did  not  indeed  kill,  but  he  left 
to  die  a  lingering  death;  and  though  to  Uobbes  belongs  the  honor 
introducing  the  osperimental  method  into  Psychology,  it  may 
truly  said  of  Locke  that  he  "raised  it  to  the  dignity  of  a  scienw 
observation."    And  just  as  Sydenham,  follower  of  ffippocrates  as 
was,  attributed  a  number  of  diseases  to  morbid  fermentation  in  i 
humors,  so  Locke,  in  spite  of  his  antischolasticiBni,  could  still  assi 
the  motion  of  the  "animal  spiriu"  as  a  "natural  cause"  of  fcrtw 
ideas.*    Tlie  defects  and  the  merits,  in  truth,  of  Locke's  procedure 
equally  those  of  the  physical  science  of  the  age.    The  pBtieut  obMryf 
tion  of  which  Sydenham  set  the  e.tample  gave  rise  to  the  first  discrinu- 
native  account — we  can  hardly  call  it  analysis — of  the  proximate  ongin 
and  more  obvious  constituenla  of  our  ideas.    To  the  same  cansea 
doubtless  also  to  the  impulse  of  conquest  in  unexplored  regions  wM 
the  post-medisBval  world  owed  to  Bacon,  we  may  ascribe  it  that  Lod 
"Essay,"  as  he  named  it,  "inquiry,"  as  he  described  it,  wus  the 
comprehensive  survey  of  mental  phenomena;  while  the  small 
which  hypothesis  and  theory  play  in  hia  investigation,  hia  incom< 
statement  of  mental  caiisation  of  all  kinds,  his  bare  discovery  of 
ciation  as  producing  a  few  obvious  compounds,  were  clearly  due  to 
unspoculative  character  of  the  contemporary  science  to  the  infl' 
of  which  he  was  most  exposed. 

Berkeley's  most  notable  contribution  to  philosophy  belongs  rati 
to  the  metaphyaica,  than  to  the  psychology,  of  sensation ;  and  his 

>  Ut.  Batthazu  W.  Foeter,  in  "Eesnyg  o(  Blnningbtni  ^ecultlWa  dab,"  pp.1 
Sn.  »  "Kasay/'  book  ii.,  ch.  rallL 
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kI  discovery  of  the  acquired  tinture  of  onr  iierceptions  of  dis- 
may  pass  over  with  ih^  remark  that,  if  the  genesis  of  it  coald 
*d,il  would  probably  be  found  to  have  derived  ilB  impulse  from 
tentury  of  invoiitions"  which  witnessed  SnelPs  discovery  of  the 
refraction  in  1624,  NcwIou'b  diaoovericB  in  the  compodillon  of 
I  lOT*,  Huyghens's  proof  of  the  polarization  of  light  about  1892, 
«  explanation  of  the  Btruoture  of  the  eye  by  Petit  in  1700. 
Xiigunction  will  seem  more  than  a  coincidence  if  it  in  added  that 
eley's  "  Theory  of  Vision,"  which  appeared  in  1 709,  was  preceded 
owton's  •*  Optics,"  in  1 705. 

nert  great  advance  of  Psychology  combined,  in  principle,  the 
s  made  by  both  HobbeB  and  Locke,  As  Hobbes  had  iucorpo 
nceptiona  of  physical  science,  and  Locke  had  udopted  it" 
find  Hartley  professing  to  follow  the  "  method  uf  analysis 
thesis  recommended  and  followed  by  Sir  Isaac  Newton,'"  and 
'aiing  from  the  "Principia"  the  hypothesis  of  vibrations  by 
e  explained  sensation: 

chief  tlesi^  in  tlio  following  chapter  is,  briefly,  to  explain,  cutablish, 
7  tlie  doctrinos  of  ribration*  and  association.   The  first  uf  these  doc- 
takm  from  tbo  hiaU  concerning  the  perforinsQco  of  sensation  and 
which  Sir  Isaac  Newton  lias  given  at  the  end  of  his  'Prinetpia,'  ani]  in 
ion*  annexed  to  hit  'Optics;'  the  last  from  wiiat  Mr.  Locke  and  other 
persons  since  bis  time  have  delivered  concerning  the  inliuencc  of  a*' 
«vor  oar  opinionB  and  afiections,  and  its  use  in  explaining  tbotie  things 
~~~te  and  precise  wa;,  which  are  commoal;  referred  to  tbe  power  of 
onatom,  in  a  general  and  iadeterminato  one.  .  .  .  One  may  expect 
lioiu  should  infer  attoeiatia/u  as  their  effect,  and  association  point  to 
M  iU  Cttue."  * 

7  U«ni  eotnewhat  bold  in  Hartley,  whose  name  has  almost 
into  A  by-word  as  that  of  an  hypothesis-maker,  to  shelter  him- 
rr  the  iPgiB  of  Newton,  who  declarad — "  byjiotheses  non  fingo." 
ia  observed  by  Prof,  Stanley  Jevona,  "  the  greater  part  of  the 
ia  *  is  purely  hypothetical,  endless  varieties  of  causes  and  laws 
"~ti«d  which  have  no  counterpart  in  Nature."*  Psychology 
in  Hartley's  time,  aa  Natural  Philosophy  in  Newton's 
•tage  when  tbe  mere  generalimion  of  obsen  cd  uniformities 
ger  sufficient  to  cope  with  the  accumulated  multitude  of  as- 
"  facta,  and  when  some  comprehensive  hypothesis  is  required 
hall  connect  the  empirical  generalizations  of  one  science  with 
itste  laws  of  Nature  and  the  principles  of  all  the  sciences. 

force  of  gravity  and  Hartley's  theory  of  vibrations  were 
;:thcses.  Hut,  besides  the  intrinsic  difference  between  them 
In  the  fact  that  the  one  could  be  proved,  and  the  other,  at 
*r  made  probable,  there  was  the  furflier  contrariety,  which 
their  very  djflereut  success,  that  the  Newtonian  conception 
Uow."  flh.  L       '  "  Ibid.,"  ob.  1.       *"  Principles  of  Sclenw,"  ii.,  1!S. 
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was  the  compIemGnt  of  a  elonr  development.  The  first  natarAl  p 
ophers,  dowo  even  to  Kepler  and  Galileo,  Iiad  oontented  tuvmstlm 
witb  etudying  effects,  e.  g.,  the  orbits  describud  by  the  heavenly  hoilii 
and  the  period  of  their  revolutioas.  But,  vitb  the  decay  of  the  scbo 
tic  mctapbyatcs,  which  was  also  physics,  a  new  idea  began  to  stir  thS 
minds  of  men — that  of  force.  It  is  said  to  have  beeo  conceiveil  by 
Nicolas  of  Cusa;'  it  found  tortuous  expression  inDcscartes's  Vortim;' 
and,  speoialiEed  as  governing  gravitation,  it  was  perhaps  first  dimly 
seen  by  Gilbert  little  less  than  a  centary  before  Newton,  was  asstrled 
by  Kepler  nine  years  later  (IGOB),  and  in  1674  was  stated  by  Ilooko 
with  remarkable  clearness  and  accuracy — all  before  Newton  baJ 
thrown  out  any  hint  of  hia  sublime  discovery.*  Hartley's  bypolbeiit, 
on  the  other  hand,  was  a  chance  shot,  a  private  guess,  and  was  do 
matured  result  of  previous  theorizing.  It  accordingly  passed  iiilu  (he 
limbo  to  which  Nature  consigns  ber  mistakes ;  but  the  gain  to  Psj- 
chology  was,  though  not  equally  great,  of  fundamentally  the  sno^ 
kind  as  the  gain  to  Natural  Philosophy  from  the  establishment  of  tH 
law  of  gravitation.  The  idea  of  force  Bubaumed  that  of  law,  liie  cob" 
ception  of  causation  superseded  those  of  Eequence  and  conjuiiction ; 
and  the  basis  for  an  explanation  of  the  phenomena  of  miud  wsb  for 
the  first  time  sought  outside  the  limits  of  these  phenomena.  Ihniey 
was  unsuccessful,  but  the  mere  altempt  has  been  as  a  light  on  bigbtfl 
guide  the  uncertain  steps  of  later  inquirers,  and  has  at  last  led  to  I 
physical  syntheses  of  our  own  day. 

Even  a  false,  or  at  least  a  partially  true,  theory  has  the  advanb 
of  making  possible  a  reasoned  arrangcmeut  of  the  facts,  as  well  ss  I 
aciiuisilion  of  more.    To  Hartley  this  hypothesis  of  vibrations  gavu 
etrength  of  wing  to  sweep  the  entire  field  of  Psychology,  and  wb 
cordingly  find  that  his  was  the  first  systematic  efibrt  to  expl.-iiii 
phenomena  of  mind  by  the  law  of  association.' 

A  very  great  advance  in  Psychology  was  made  by  James  Ml 
and  it  w.ib  initiated  by  Chemistry.  During  the  first  ten  years  of ' 
nineteenth  century  Chemistry  was  revolutionized.  In  1800  Niclioll 
and  CarUsle  decomposed  water  by  means  of  the  Voltaic  pile,  and ' 
bled  Davy  in  1806  to  make  the  generalizations  which  founded  electi 
chemistry.  The  decomposition  of  potansa,  soda,  and  other  bodies 
the  same  kind,  soon  followed.  Beginning  with  hydrochloric  acid  ^ 
1809,  the  discovery  of  the  various  hydracids  was  made.  Andfl 
1803-04  a  great  synthetic  addition  was  made  to  the  analytic  gwnlf 
Daltou's  law  of  chemical  combiuation  was  established.'  The  inflneom 
of  these  brilliant  discoveries  upon  the  thought  of  the  age  waa  not 

'  Morin,  iQ  Hijino'fl  "  Encyclopedic,"  TliMnjie  Sr/iolaitigtie,  a.  T. 
'  Uiilloni,  "  Literature  of  Europe,"  iii.  (edition  1873),  p.  41S. 
'  Qcnnl,  "  Ili6lorj  of  Plijaical  Aatronomy,"  pp.  IB,  17,  SB. 

*  Bain,  "  Menlnl  and  HoroJ  Science,"  p.  B38. 

*  Wlievell.  -niatorr  of  the  Iniluotkc  Scicncea,"  iiL,  pp.  1BT-1S9,  141,  US,  1 
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nubtdil.  Tho  literature  of  the  dsy  was  drenched  n-ith  'lion.  His 
ikni  from  the  dominant  science.  Fashion,  after  a  long  in  in  pai-licn- 
lore  patron ited  Nature,  and  the  "  bottlc-aud-Bquirt  roai'^*  resulting 
itpeii  men  tali  sm  iu  Psychology  was  still  under  a  cloud,  iK/t*'"'"'*'^'' 
icilit  which  had  attached  to  the  premature  theorizing  of  Uai . 
ial  m  the  early  pari  of  the  century,  Dr.  Thomas  Brown  had  gained  a 
Etring,  under  cover  of  the  respectable  orthodoxy  of  the  Scotch  uni- 
creitifs,  for  speculations  thickly  sown  with  revolutionary  germs, 
'itof  Lia  pupils  was  James  ilill,  and  iu  1839  that  resolute  and  thor- 
ugh-going,  if  narrow  and  aggrcaBive,  thinker  published  the  trealiso 
liich  marked  tho  turn  of  the  tide.  Deriving  his  inspiration  from  the 
rgleoted  work  of  Hartley,  gathering  up  the  hints  freely  scattered  in 
nn^t  lectures,  and  imbued  with  the  spirit  of  the  prevailing  clieniis- 
jr,  be  set  about  constructing  a  new  science  of  mind,  of  which  the 
ijaci  should  not  be  obsolete,  and  which  should  push  the  analysis  of 
WiCMpted  metaphysical  mysteries  to  the  farthest  possible  limit.  He 
)*j*d  tbe  double  analytic  and  synthetic  movement  in  contemporary 
tnaical  investigation.  As  specimens  of  his  analytical  advance,  we 
ij  point  to  bis  further  resolution  of  the  apparently  simple  ideas  of 
irdnes*  and  extension,  which  had  been  begun  by  Hartley  and  con- 
MAAv  Darwin.'  But,  as  better  illustrating  the  dynamical  influ- 
PPPPbysical  science,  we  prefer  to  lay  emphasis  on  what  may,  ss 
^ip«sr«  to  ns,  be  justly  styled  his  synthetical  contribution  to  Psy- 
Wlogy.  This  was  his  conception,  applied  to  the  whole  range  of 
•Mil  phenomena,  of  tbe  chemical  nature  of  association.  Quite  to 
•lite  the  new  shape  which  the  welding  mental  power  took  in  his 
inJ»,  we  must  glance  back  at  its  history.  It  is  comparatively  young, 
lebbw  knew  nothing  of  it:  his  "synthesis,"  by  which  things  are 
noUracted  or  generated,"  is  purely  geometrical,'  and  with  him  as- 
XilUon  is  mere  sequence,*  Locke's  advance  on  this  is  clear,  though 
Maridenble:  he  speaks  of  the  "tying  together  of  ideas,"  and  de- 
Ribfimtaiii  ideas  as  appearing  in  "gangs^always  inseparable," '  but 
*  wgnrd*  "mixed  modes"  as  made  by  men  voluntarily  with  a  view 
>«c>ainunlcation.'  Hartley,  according  to  Mr,  J.  S.  Mill,  had  reached 
Iwntgc  we  have  above  slated  as  only  attained  by  James  Mill : 

"It  ««a  reaorred  for  Hartley  to  show  that  mental  plienomeaa,  joiocd  to- 
ttir  Irjr  kHoelatioD,  ntoy  fonn  a  Btill  luoro  intimato,  and  as  it  were  chemical 
liw] . . .  th«  componad  baving  all  the  appoaraaoe  ofa  pLenoiiienon  tiii  generii, 
Aapb  mil  •lemeotary  as  tbe  ingredients,  and  with  properties  different  f^om 

b  u  far  too  strongly  stated.  That  the  nsion  of  the  associated 
il  vicments  as  conceived  by  Hartley  was  more  intimate  than  their 
of  conjunction  aa  conceived  by  Locke,  or  their  rigidity  of  sequence 

'  -JlMljik"  *  "ElomenlBof  PhiloBophy,"  i.,  pp.  812,  813. 

I "  Biiia«B  y*liir«,"  ch.  it.        * "  Essa]',"  liaok  ii.,  cli.  uxiii. 
h.  itlt.  ■  "  DitscrtUiaos,"  ilL  108. 
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was  the  coed  by  Hobbes,  ia  nnqueationable ;  but  how  Mr.  Mill  cool) 
ophera,  donat  uniou  as  chemical,  and  aa  analogous  to  the  comixmnd 
with  studyie  water,  by  hydrogen  and  oxygen,  ia  inesplicable  if  it  be 
andtheaf*^  that  the  compoaition  of  water  was  not  diecorered  by 
tiey^HdiBh  till  1764 — thirty-five  yeara  after  the  appearance  of  [Iw 
Observationa  " — and  that  Chemistry  only  passed  from  the  met!- 
physical  to  the  positive  atage  with  the  deposition  of  pfalogistOD  by 
Priestley  and  Lavoisier  in  the  last  quarter  of  the  century.  The  fol- 
lowing quotations  from  Hartley  himself  will  confirm  this  a  />n'«n  H> 
giimeut  by  showing  the  real  nature  of  asaociation  aa  figured  by  him: 

"  Upon  the  whole,  it  mnv  appear  to  the  F.cnJer,  that  the  einipli!  liJeu  flf K 
Sensation  uiuat  ran  into  Clusters  and  CombinDtions,  by  Asaociation ;  and  lW| 
each  of  theso  will,  at  hist,  coalesce  into  one  Complex  Idea,  by  the  A]>| 
and  Oommiitnre  of  the  aeverol  oonipounding  Porta."' 

Xo  chemist  would  deacribe  chemical  union  as  "  coalesceiiw,"  i 
speak  of  the  new  subatance  produced  by  the  operation  of  uffiaity| 
made  up  of  "  clusters  and  combinationa  "  by  the  "  approach  and 
mixture"  of  parta.  Aa  appears  atill  more  clearly  when  Hartlty  pr(> 
ceeds  to  explain  and  illustrate  this  "coalescence,"  he  had  in  his  mind, 
as  the  physical  type  of  his  conception,  no  more  "  intimate  union"  thUj 
that  combination  of  different  kinds  of  matter  called  toiution : ' 

''If  the  N'umber  of  simple  Ideas  which  coDiposo  the  eomplex  one 
great,  it  may  happen  thot  the  oomplej  Idea  shal!  not  oppoar  lo  bear  toj  I 
tion  to  tbeae  its  compounding  Parts,  nor  to  the  eitcrnal  Senses  upon  wliic 
original  Sensations,  whieh  gave  Birth  to  the  componnding  Ideas,  wcri  aapt' 
The  Beason  of  this  is,  that  each  single  Idea  ia  overpotrered  l>y  llie  Sam  oi  ill 
the  rest,  aa  soon  aa  they  are  all  intimately  united  togetlier.  Thug,  in  \etj  "W" 
poand  ^Medicines,  the  aeveral  Tnstea  and  Flavors  of  tbu  separate  Ingreiiicigli  V 
lost  and  overpowered  hy  tbe  complex  one  of  the  whole  Mass:  so  that  thij  IiMt 
Taato  ttnil  Flavor  of  its  own,  wliich  appears  to  be  simple  and  origioal,  imJ  lii^ 
that  of  a  natnral  Body."  ■  M 

We  should  be  disposed  to  describe  Hartley's  view  of  mental  cottp* 
sition  as  bearing  a  similar  relation  to  Jamca  Mill's  synthesis  as  Ne** 
ton'fl  composition  of  light  to  Goethe's  theory  of  colors — as  implying 
some  species  of  union  closer  than  the  mechanical  and  less  hiiiiiin^ 
than  the  chemical.  Thomas  Brown  clearly  stated  the  law.  as  ciicn* 
cally  conceived,  in  one  of  his  introductory  lectures.  In  mere  state- 
ment James  MilPs  exposition  is  no  advance  upon  Brown\  but  the  Is* 
took  enormous  extensions  in  his  hands,  and  was  applied  to  the  »cns«i 
the  feelings,  memory,  classification,  language,  ratiocination,  the  irill, 
belief,  etc.  Something  has  been  added  to  his  synthesis,  and  a  liltU 
has  been  taken  Irom  it,  but  he  appears  to  have  made  aa  much  as  oonll 
be  made  out  of  the  bare  laws  of  association,  anextended  to  the  rest|i 

I  "  Observation*,"  p.  7*.  '  TounmnB,  "  Htw  Cbemlitry,"  p.  SB.  ■ 

I  "Obsemitloni,"  p.  78.  ■ 
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tlnaDimal  kingdom,  and  confined  to  the  existing  gencrution.  His 
oejiti'.in  of  the  inttiBsolublenegB  of  e^rtniu  aseociaitous,  in  particu- 
Ijintiiiiled  the  eluoiJation  of  their  organic  chiiracter  na  rcaultlDg 
iUm  iDtercourBO  of  the  mind  with  its  environment. —  'Wtstmitxstte 
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enr  1802,  when  Napoleon  nas  first  consul,  there  arrived  in 
wo  arli»ans  of  Poitiers,  One  of  these  men,  Jcau  Alexandre, 
«d  a  rudimentary  form  of  tho  dcctric  ti-legrajjh,  and,  with 
Bcauvai»^  ho  had  left  the  little  country  town  full  of  hitrh 
ba^^M  ibmit  his  discovery  to  the  great  soldier  ^vho  was  thou  guid- 
^^^^■sUiiies  of  France.  He  requested  a  personal  iulerview  with 
IHRFconsul,  refusing  to  coramuuicate  hie  secret  lo  any  one  else. 

ITU  referred  to  the  astronomer  Dclambre,  whom  he  succeeded  in 
tDRviacing  of  the  value  of  hia  invention ;  still,  however,  declining  to 
nvral  the  way  in  which  the  electric  signals  were  trauBmittcd,  duIcbb 
to  S'»iiolcon  himself.  But  the  latter  refused  to  grant  the  required  in- 
Itrview,  saying  he  had  no  time  to  trouble  himself  with  such  matters  ; 
Ui!  Ak'Xundrc  and  Beauvals  went  back  to  Poitiers  in  bitter  disappoinl- 
tont.'    Had  Napoleon  listened  to  the  proposals  of  Alexandre,  the 

El  of  history  might  have  been  changed ;  for,  had  he  been  able  to 
!  tlio  exclusive  possession  of  tho  electric  telegraph,  it  is  easy  to 
[to  the  eOect  it  would  have  had  upon  his  campaigns,  and  how  dif> 
Inilt  it  would  have  been  for  even  the  allied  armies  of  all  Europe  to 
mtcnJ  against  a  great  commander,  who,  by  some  secret  means  un- 
burn to  them,  could  obtain  accurate  and  instantaneous  information 
[fiin  I'tcry  point  of  the  theatre  of  war,  and  flash  his  orders  to  corps- 
fuTniie  divided  from  him  and  each  olher  by  miles  of  country,  while 
ppunents  hud  only  to  trust  to  horses  and  couriers  to  carry  their 
I  and  dispalchett, 

L  very  little  study  of  the  wars  of  the  French  Revolution,  in  com- 
BU  with  those  of  our  own  time,  will  bo  siitlicieut  to  show  what  an 
Stage  the  telegraph  is  to  the  modern  commander.  A  striking 
pec  of  the  extreme  difficulty  of  combining  the  operations  of  aepa- 
I  or  armies  in  the  same  theatre  of  war,  without  the  aid  of  the 
iph,  is  afforded  by  ihe  history  of  the  campaign  of  17t)i5,  in  Gcr- 
iliin  Moreau  and  Jonrdnn  were  "acting  in  concert"  against 
W^uMriaiis.  The  Archduke  Charles  loft  a  weak  retarding  force  in 
fMiC  of  Moreau,  while  he  dirccled  all  his  available  strength  against 
o ;  and  the  former  general  was  actually  advancing  in  triumph 

*  Tnirfnnche,  "  La  T<!l£grsp1ile  Fraucaiie,  £iuile  HSstoriquo." 
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tlirongh  Southern  Germany,  under  the  full  conviction  that  bia  col- 
league had  obtained  a  like  success  to  the  northward,  while  tlie  lottOT 
had  actually  been  Jcfcaied  at  Amberg,  Wurtzburg,  and  Asdiaffia- 
burg,  and  driven  back  upon  the  Rhine,  and  Moreau  only  heard  of  \ai 
disaster  in  time  to  save  hia  army  from  destruction  by  a  hurried  rctrcil 
through  the  defiles  of  the  Black  ForeBt.  Aa  a  contrast  to  this,  lei  oi 
take  the  campaign  of  ISflO,  when  the  two  Fruesian  armies  advaucwl 
from  separate  bases  into  Bohemia,  laying  down  the  lines  of  the  Scid 
telegraph  as  they  moved  forward,  which,  being  connected  by  iLc  p^^ 
mancnt  telegraphic  system  of  Saxony,  kept  eauh  army  in  consUM 
communication  with  the  other,  and  thus  enabled  them  to  cofflbiue 
their  operaliouR,  and  at  length  to  unite  with  decisive  effect  od  tin) 
battle-field  of  Sadowa. 

It  is  just  twenty  years  sinoe,  for  the  first  time,  the  electric  Iel> 
graph  was  used  in  the  field,  and  to  the  British  army  l)eloiij;s  itit 
honor  of  having  led  the  way  in  its  adoption.  The  trenches  ami  but- 
teries before  Sevastopol  were  traversed  and  connected  by  linct  of 
telegraph,  and  the  French  soon  fallowed  our  example  and  constrartcil 
a  similar  system  in  their  own  Ibca ;  while  later  on  a  cable  laid  acMf 
the  Black  Sea  put  the  armies  in  the  field  in  direct  comninnicatiou  ffilb 
Paris  and  London. 

Since  tliat  time  a  regular  telegraph  corps  has  been  orgaiiiied  Id 
every  European  army.  And  the  field  telegraph  was  nsed  by  thf 
French  iii  Italy  in  1859,  and  in  their  campaigns  against  the  EabjiM 
in  Algeria ;  and,  in  America,  both  the  Federals  and  Confederates  tnidl 
free  use  of  permanent  and  temporary  lines  during  the  war  of  seccstinn, 
the  Soutlieru  cavalry  in  particular  displaying  great  daring  and  inirt- 
prise  in  riding  round  the  flanks  of  the  Federal  armies,  sciKiiig  ihaf 
telegraph-lines,  scndbig  false  messages  to  the  Northern  generals,  inl 
then  cutting  the  line  and  retiring  as  rapidly  and  secretly  as  they  cumtt 
It  was,  however,  in  the  Pnissian  army,  and  in  the  great  campaii:iis  of 
1864,  1860,  and  1870-'71,  that  military  telegraphy  attained  its  gtpali-« 
development ;  and,  after  the  experience  of  these  three  wars,  the  Fn*t 
sian  telegraph  corps  is  probably  the  mo3t  efficient  in  Europe,  VT* 
have  already  seen  how  well  it  did  its  work  in  the  campaign  of  18fl(i' 
and  in  I8T0  it  established  the  net-work  of  wires  over  the  northi-aslof 
France,  that  enabled  Moltke,  sitting  in  his  bureau  at  Versiulles,  t4 
move  his  armies  as  accurately  and  certainly  as  pieces  on  a  chei»- 
board  ;  while  round  Paris  itself  a  circle  of  telegraph-wires — ihnt  in  • 
moment  flashed  information  of  a  sortie,  and  orders  for  a  rcCnforccnital 
of  the  threatened  point,  to  every  part  of  the  long  line  of  sixty  miles, 
on  which  the  besiegers  lay — contributed  almost  as  much  toward  tlw 

'  During  (he  armlriliro  nh[cli  prcecilud  tho  Treaty  of  Tnigiic  in  IBSd,  the  rrunuBA 
diaplafcil  grout  carGleliDets  about  their  telegriipliic  coBunualotitioiia,  tud  Ibe  Inmpi  ofM 
tore  down  n  line  to  light  their  fires  with  the  lelcgraph-polca,  nnd  tie  up  their  liona 
the  wire. — (Ste  Stoffel,  "  Jlapporln  IfUilaira.") 
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'on  of  the  vast  fortress  as  the  circle  of  steel  and  iron,  of  bat- 
»,  cirLbworfcs,  and  redoubts,  which,  without  ihe  coUDccIing  link 
of  ihc  U'legraph-wire,  could  not  have  been  maintained  for  a  single 
DODth.  On  their  side  the  French  dieplnjed  no  less  energy.  The  reg- 
itir  telegraph  corps  waa  shut  up  in  Melz  or  lost  at  Sedan ;  bat  a  fresh 
DMpi  was  orgauiited  for  the  armies  of  the  republic,  and  at  Paris  the 
hlCHmiih -lines  linked  together  the  enceinte,  the  forts  and  outworks, 

8Uiv  licadquart.ere  of  General  Trochu.  But  it  was  in  the  second 
I  of  the  capital  that  the  French  telegraph  corps  obtained  its 
k"tt  sueccsa.  During  the  fighting  in  the  streets  of  Paris,  in  May, 
1871,  the  moment  a  barricade  was  taken,  a  telegraph-station  was  es- 
Uhliibed  iu  a  neighboring  house,  and  when  another  post  was  carried 
thctdegmpb  corps  would  again  move  forward  with  the  troops,  and 
lliiu  HacMahou  was  able  to  watch  every  turn  of  the  figlit,  and  pro- 
vide for  every  contingency,  in  a  way  that  otherwise  would  have  been 
IMtwly  impossible.  For  ourselves,  we  have  had  no  Eurojiean  war 
1864  ;  but  our  armies  have  carried  the  telegraph  with  them  into 
I  and  China,  and  through  the  ravines  and  passes  of  Abyssinia  ; 
ow  the  "talking  wire"  stretches  from  Cape  Coast  Castle  through 
I  W»!i,  ac^jBs  the  Prah  into  the  heart  of  Western  Africa,  hanging 
jnibv  trves,  with  here  and  there  a  few  poles,  the  whole  having  been 
pmted  by  Fantee  laborers,  under  the  direction  of  a  handful  of  Royal 
tngitii-i-rg. 

e  object  of  the  field  telegraph  is  to  keep  the  headquarters  of  an 
in  cumniunicstion  with  its  several  corps,  and,  at  the  same  time, 
tbo  general  telegraph  system  of  the  country.    In  the  Pmssiau 
when  the  telegraph  corps  was  reorganized  after  the  war  of  1866, 
formed  into  two  divisions — the  Field  Telegraph  Division  and 
■ti  Division — with  a  view  to  the  more  efficient  perlbrraance 
wo  services.    Both  divisions  consist  of  several  conipanies  or 
each  of  which  contains  about  160  men,  including  officers, 
h  operators,  pioneers,  workmen  for  the  erection  of  the  Hue. 
~*er«  for  the  station-,  store-,  and  baggage- wagons.  In  all  armies 
l^rr^h  matiriel  is,  of  course,  very  similar,  and  we  shiill  there- 
be  that  of  the  Prussian  army,  adding  a  few  notes  on  thai 
conntries. 

two  cMuntial  portions  of  the  field  telegraph  are  the  station 
line.    In  order  that  there  may  always  bo  a  sheltered  place  for 
dw  inatramvuts  and  transniiltiug  messages,  each  detachment 
l«ltgn|ih  cor))«  carries  with  it  one  or  more  wagons  fitted  up  UB 
' ;  Inil,  wherever  a  holt  of  more  than  a  few  minutes  is  matle. 
UuTV  ia  a  luitnble  building  available  for  that  purpose,  a  lelcgrnph- 
Z  U  cnublished  in  it  by  removing  the  batleries  and  inelnimenl!; 
tlie  wagoti.    Fig.  1  is  an  outline  sketch  of  a  Prussian  etalioii- 
^  Fig.  S  being  a  section  of  the  same.    The  wagon  is  about  0  ft. 
with  an  interior  height  of  4  ft.  U  in.,  and  a  nidth  of  4  ft.    It  is 
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bnilt  as  iigbtly  as  posdble,  and  it-eighs  when  loaded  only  14  cwt., 
is  easily  drawn  by  iwo  horecB.    On  the  outside  arc  two  ineuliili'd  li 
conductors  i  (Fig.  2),  tu  wliicli  wires  can  be  attacbed  lusidt 
windows  is  a  shell'  with  a  drawer  rf,  on  which  tht  instrument  /  imd  be 
placed  when  in  use,  and  opposite  to  this  is  a  seat  or  bench  s  lor ' 


FlQ.  1. 


operators,  on  which  a  man  can  sleep  at  night.  Under  the  seal  is  t  r^ 
cesa  in  which  a  spare  instrument  (  is  kept,  while  the  batteries  are  l^ 
ranged  in  a  box  b  under  the  shelf.  When  a  message  is  to  be  sent  froO 
this  movable  station  the  wagon  is  stopped,  and  the  line-wire  is  altadirf 
to  the  insulated  conductor  (.  This  is  connected  with  the  instmmtut 
and  battery,  and  in  order  to  complete  the  circuit  the  battery  is  jilspfd 
in  electrical  communication  with  the  second  insulated  couducl'T. to 
which  another  wire  is  attached  which  joins  it  to  the  earth-con  J  uol; 
or  earth-stake  {piquet  d  ierrc)  (Fig.  6).  Thus  the  courst-  of  lliel 
rent,  when  transmitting  a  message,  is  from  the  battery  li>  the  in< 
ment,  and  by  the  first  insulated  couducior  e  (Fig,  2)  to  tin-  liooi 
wire,  the  earth-plate  of  the  reeeiving-station  returning  it  to  the  el 
conductor,  driven  into  the  ground  near  the  wagon,  and  thus  back] 
the  second  insulated  conductor  to  the  battery. 

The  instruments  are  of  the  Morao  pattern,  constructed  sn  as  td 
in  a  very  small  space,  and  recording  the  signals  with  ink.  TbeT 
tery  {i>f  which  there  are  two  in  each  stall on-wagon)  is  a  siinpli; 
of  M.  Marie  Davy's  sulphate-of-merciiry  battery.    It  consists  of  I 
elements,  one  of  which  is  shown  in  section  in  Fig.  8  ;  c  is  a  cti.iwal^ 
vessel,  containing  sulphate  of  mercury  moistened  with  wadr  lOj 
consistency  of  paste,  and  in  this  the  zinc  plate  z  is  suspended  by  oij 
of  the  India-rubber  cover  I.    The  whole  is  placed  in  the  India 
vessel  I,  and  a  copper  collar  y  is  added,  to  which  a  coiineclini: ' 
can  be  attached.    This  battery  has  the  .idvantajre  of  being  very 
able,  while  the  India-rubber  cover  prevents  the  charge  of  sulphatr 
mercury  from  being  spilt  by  the  motion  of  the  wagon. 

The  line  may  be  either  au  aSrial  or  a  ground  wire,  or  a  combil 
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of  both,  the  former  being  stretched  on  jjolee,  while  the  latter  is  iu- 
'~~^<:\  lij-  Wing  inclosed  in  a  light  cable,  about  half  an  iiich  thick, 
llflid  utoiig  by  the  road-sideB  or  across  the  fields.  The  uuiiisulaied 
T  and  the  cable  are  both  issued  to  the  telegraph  corps  coiled  on 
'1  Jrums,  several  of  which  are  carried  by  each  store-wagon.  In 
(  cuiupanies  which  are  to  erect  a  wire  stretched  on  poles,  the 
«»p)n  cvriea  five  English  miles  of  uiiinsulated  galvanized  iron  wire, 
m  mile  inaulaled  ui  gutta-pen-La,  1,000  yards  of  the  cable,  and  200 
tola  with  insulators  attached,  all  the  wire  being  coiled  on  twelve 
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irnms.  If  it  is  intended  to  lay  a  ground-line,  the  wagon  oarricH  eleven 
dntns  of  the  cable,  one  of  wire  covered  with  a  light  coat  of  gutta- 
pnths  and  tarred  hemp,  and  a  few  poles  an'l  insnlalors,  for  carrying 
liif  line  across  email  hollows,  or  raising  it  overhead  in  crossing  roads. 
Baide  these  stores  the  wagon  contains  all  the  tools  necessary  for  the 
'ork,  tnd  a  light  step-ladder  is  hung  undenieath  it. 

Tlie  wire  is  uncoiled  from  the  drums  by  placing  them  successively 
OD  a  liaoil -burrow,  from  which  it  is  paid  out  as  the  baiTOW  is  carried 
tlMg.  The  hand-barrow  (Fig.  3)  consists  of  a  light  iron  frame,  witli 
•ooden  legs  and  hamlles,  which  are  made  lo  fold  up  when  not  in  use. 
On  this  frmmc  the  drum  a  is  placed ;  one  man  carries  it  in  front  and 
t*o  U-liind,  the  wire  uncoiling  and  running  out  between  them.  A 
•Wibarrow  (Fig.  1)  is  sometimes  employed,  and  is  improvised  for 
thii  purpose  by  attaching  iron  h.iadlcs  d  to  the  step-ladder  b  h,  and 
■Bg  ii  »m  a  pair  of  light  iron  wheels  c,  the  drum  a  being  hung  in  a 

near  the  top  of  the  ladder. 
The  poles  are  made  of  well-seasoned  and  selected  red  pine,  abont 
IJ  ft.  long  and  a  little  more  than  an  inch  ihick.    At  the  bottom  is  an 
jioint  for  fixing  them  in  the  ground,  and  at  the  top  a  socket  i 
fl),  of  the  same  metal,  with  a  hollow  screw  to  receive  the  spindle 
of  the  insulator.    This  consists  of  an  iron  spindle  A,  with  a 
•crew  cut  in  it,  which  supports  either  a  cap  of  gutta-percha  -j 
varthen-ware  cup  surmounted  by  a  metal  bell.    In  both  cases 
i«  on  thi»  top  of  the  immlator  a  metal  hook  n,  in  which  the  line- 
U  han)^    Tl)cr«  are  also  insnlators,  the  spindles  of  which  tennl- 
or  sharji  screws  for  driving  into  walla  and  trees,  thus 
blu  of  erecting  a  post  (Fig.  9). 
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Whi'a  all  the  wire  of  the  first  drum  is  laid  down,  the  end  of  it  ii 
roughly  spliced  on  to  the  wire  of  the  next  drum,  and /he  joint  sccnrfd 
by  mi-'aus  of  the  conductor  (Fig.  7).  This  cousielB  of  two  eeim-cyliD- 
diical  pieceti  of  hard  wood  a,  their  flat  side  being  grooved  to  rec^Te 
the  wire,  and  covered  with  a  layer  of  India-rubber  b  to  act  as  packing, 
and  insulate  the  joint,  in  the  case  of  a  gronnd-liuc,  and  the  whole  if 
held  tightly  together  by  the  brauo  collar  and  screw  c  c  «  (Fig.  8), 

The  line  ia  very  rapidly  and  easily  constructed.  In  the  caee  of  i 
ground-line  it  is  simply  paid  out  from  the  di-umtt  on  the  baud  or  wlicd- 
barrow,  being  huHed  in  a  shallow  trench  or  elevated  on  poles, wLea  it 
IB  necessary  to  cross  a  road,  where  the  insulation  of  the  cable  miglil 
otherwise  be  injured  by  the  wheels  of  passing  vehicles.  During  die  in- 
vasion of  France  the  Prussians  frequently  avoided  the  roads  in  onUt  (« 
protect  the  line  from  the  franc-tireiirn,  and  made  considerable  Jkoun, 
concealing  it  in  woods,  ravines,  and  water-couraes.  Where  the  iiuioso- 
lated  wire  is  used,  poles  are  erected  about  fifty  paces  apart,  the  hole  to 
receive  each  jiole  being  made  by  driving  a  sharp  pointed  iron  bar  into 
the  groiuid  with  a  heavy  mallet.    As  soon  as  a  pole  i&  fixed  liis  win 

ria.  G. 


T 


RuTn-coimccTOK. 


is  ran  through  the  hook  on  the  top  of  the  insulator,  and  streuh 
tight  by  a  man  holding  it  over  his  shoulder,  who  keeps  it  in  ' 
sition  until  the  next  pole  la  ready  to  receive  it.  Wherever  there! 
trees  or  walls  near  the  line,  the  work  is  still  further  lightened  by 
pensing  with  the  poles,  and  merely  attaching  the  wire  to  the  insuInloK 
specially  constructed  for  this  purpose.  In  this  way  the  line  wastTtcM^ 
for  the  Ashantee  expedition,  tbe  negro  laborers  carrying  only  a  ligM 
ladder  to  ascend  the  trees,  a  small  ase  to  clear  away  the  boughs,  and 
a  gimlet  to  make  a  hole  for  the  fipindle  of  the  insulator.  It  ufkT 
took,  we  are  informed,  more  than  five  minutes  to  fix  an  insalntbrio 
tree ;  but,  in  those  few  places  where  trees  were  not  available,  Wlj 
half  an  hour  was  occupied  in  erecting  each  pole,  and  even  then  it ' 
often  unsteady,  and  had  to  be  propped  and  guyed. 

In  Europe,  where  there  is  an  extensive  telegraph  system  io  Op 
tion  in  every  country,  there  is  no  need  of  the  field  telegraph-1 
tending  from  the  front  of  the  array  to  the  base  of  operations, 
less  than  this  is  required.  All  that  is  necessary  is  to  connect  the  hi 
quarters  of  the  army  with  the  nearest  point  on  a  permanent  t«legraplh 
line,  and  in  most  European  conntries  an  army  in  the  field  wobIiI  tA 
dom,  if  ever,  be  more  than  leu  miles  from  such  a  line.  Tea  mileasi 
the  field  telegraph  can  easily  be  erected  in  half  a  day ;  inileod,  t 


THE  FIELD  TELEGRAPH. 


309 


istrian  engineers  assert  that  on  favorable  ground  they  could  do  the 
irk  in  two  hours.  In  most  cases,  of  course,  the  advancing  arrny 
mill  have  to  repair  the  permanent  lines  wliieb  would  be  partially 
itroyed  by  the  retreating  forces,  and  in  this  way  twenty-five  miles 
wire  were  often  erected  by  the  Prussians  in  a  aingle  day.  As  sood 
in  army  moves  forward,  the  ficld-telegrapU  line  previously  erected 
tiVen  down  and  recoiled  on  the  drums,  while  a  fresh  line  is  laid 
TO  the  new  headquarters  to  the  nearest  permanent  telegraph.  This 
dune  with  a  view  to  economizing  the  material,  an  enormous  amount 
which  wonld  have  to  be  carried  with  the  army,  if  the  lines  It  left 
bind  it  in  its  advance  were  not  removed,  and  the  poles,  wire,  and 
itililors,  employed  in  their  construction  again  utilized.  The  hand- 
mjrs  of  the  Austrian  telegraph  corps  are  designed  to  be  used  iti 
soiling  as  well  as  uncoiling  the  wire;  and  for  this  purpose  are  filled 
th  a  crank-handle  and  ratchet-wheels,  so  as  to  enable  a  man  to  turn 
;  drum  and  wind  the  cable  upon  it. 

Besides  the  ordinary  fiolil-telcgraph  companies,  the  French  amy 
liodes  a  mouu  lain -telegraph  corps,  organized  with  a  view  to  opera- 


Mtn-pyM:. Son-  '  iltKii  D>vi  Bxr- 

^^•IpnAioB.  Wnw-coimnoa.  tibt. 

HKn  the  mountainons  frontiers  of  the  Bouth,  or  to  bo  ready  to 
Ht  line  over  a  range  of  hills  in  an  ordinary  campaign,  tliiis  avoid- 
%  %  long  dkour  in  the  valleys,  or  securing  lateral  communication 
ll)  troopH  divided  from  the  main  army  by  the  hills.  As  the  moun- 
in  line  would  have  to  be  laid  along  narrow,  rocky  paths,  and  ihrongh 
'J  fii — .  '"  carriages  and  wagons  are  dispensed  with,  and  their 
m  is  uk«a  by  a  train  of  mules.  In  a  moimtain-telegraph  company 
«nl  uf  the  mules  are  each  laden  with  two  drums  of  the  insulated 
Ifb  ih*  inatnimenls  and  batterie^i  are  carried  on  pack-saddlea  on 
badui  of  other*,  .ind  others  a<^'ain  transport  the  baggage,  pro vi- 
w,  mA  forsgo  of  the  company,  and  also  a  light  tent  to  form  a  sto- 
I  irbra«Vor  RiOMagrs  are  to  be  sent  along  the  line. 
WHO*  tbo  field  telegraph  afTords  a  commander  a  rapid  and  certain 
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medium  of  commimicatioii  with  his  base  of  operatioDS  and  the  \ar 
oorpa  of  his  army,  it  must  be  rennenihered  lliat  it  is  one  which  is  am 
tinually  liable  to  interruption  by  an  enterprising  enemy,  Wbcmer 
a  general  has  to  contend  with  an  army  well  provided  with  good  mal- 
ry,  he  will  find  it  extremely  difficult  to  proteci  liis  telegraph-lines  fmm 
being  destroyed  by  daring  raids  of  hiB  opponents.  There  are  sefpnil 
easy  ways  of  making  a  telegraph-lbie  temporarily  Dsele.BS.  The  sim- 
plest and  most  oln-ions  method  is  to  pull  down  tlie  poles  and  cut  the 
wires  into  pieces ;  but  when  this  is  done  the  damage  is  easily  detecteJ, 
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and  the  repairs  at  once  commenced.  The  iiiterrnption  will,  therefore, 
be  far  more  serious  if  it  can  be  effected  in  a  way  which  will  not  pw 
mit  of  its  esaci  locality  being  so  readily  discovered.  This  can  Iw 
done  by  cutting  the  wire,  introducing  a  piece  of  giitta-percha,  or  anr 
other  uon-oondncting  substance,  into  tlie  course  of  the  circiiil,  aiiJ 
connecting  the  ends  of  the  wires  with  it,  so  as  to  give  it  the  nllI'tll^ 
ancc  of  one  of  the  ordinary  joints  or  splices  of  the  line.  At  tlie  s;ime 
time  a  few  poles  can  be  pulled  down  in  another  place,  and  the  nif  s 
cut,  and  the  probability  is  that  the  engineers  who  repair  the  lini  «H1I 
not  discover  the  hidden  inierniplion  of  the  cii'cnit  until  after  ih'J 
liave  restored  the  gap,  and  found  that  the  wire  is  still  cut  somewhcrs 
c-lso,  and  even  then  the  jilace  where  the  non-conduciiug  suhsl.iiiM* 
introduced  will  not  be  discovered  until  some  time  has  been  emplcjJ 
in  carefully  testing  the  line  with  the  galvanometer. 

But  there  are  other  dangers  to  telegraphic  communt cation  in  I 
field  besides  the  mere  damage  to  the  line.  If  the  enemy's  cavalry! 
possession  of  a  station,  they  can  easily  send  messages  containing  fil 
information  or  delusive  orders  to  well-known  officers  of  tbe  opi)"*'"? 
force,  while  the  place  from  which  they  fire  sent,  and  the  nssnint-d  ua 
in  which  they  are  dispalched,  will  give  tjio  messages  an  appearij 
of  authenticity  which,  if  it  docs  not  completely  deceive  the  recipie 
will  at  least  be  the  cause  of  considerable  doubt  and  perpk-s-ity  to  him, 
and  perhaps  make  him  hesitate  to  accept  the  aocurale  information  <« 
authentic  orders  received  from  other  sonrces.  Again,  even  willwfll 
oconpying  a  station,  It  is  possible  to  read  the  message*  wliiHi  M 
passing  along  a  telegraph-line,  and  thus  perhaps  discover  im|»(trl3nl 
Bcerets.  All  that  ia  required  for  this  purpose  is  a  email  portable  W 
ceiving  ineirument,  and  a  few  yards  of  copper  wire  to  connect  U  wtd 
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A  single  individaiil,  thns  equipped,  can  "  tap  "  a  telegraph- 
he  dayliine,  Ity  receiving  tlie  message  in  the  ordinary  way; 
ight  (when,  of  course,  it  would  bp  easier  to  approach  the  line) 
ing  to  the  clicking  of  the  armature  against  the  electro-magnet 
strument.  But  all  these  dangers  are  only  of  a  partial  or  tem- 
character.  By  carefully  patrolling  and  testing  the  line,  it  cau- 
ntemipted  for  any  length  of  time  without  the  damage  being 
d  luid  repaired.  By  adopting  a  secret  arrangement  tliat  there 
■  ft  certain  number  of  letters  in  the  two  or  three  words  ui  the 
ig  or  end  of  every  message,  a  dispatch  sent  by  an  enemy  can, 
cases,  be  detected  ;  and  again,  by  employing  a  cipher  alpha- 
rill  be  difficult  for  any  one  who  taps  the  line  to  obtain  informa- 
n  the  messages  which  fall  into  hie  hands. 

B  this  brief  sketch  of  the  structure  and  uses  of  the  field  lele- 
Jie  reader  will  understand  what  an  important  pan  it  plays  in 
.Vkrfare.  On  the  march  it  directs  the  movements  of  advan- 
on  the  battle-field  it  Hashes  orders  and  information  with 
of  ihooght  to  right,  centre,  and  left,  of  the  immense  lines  es- 
pver  mile  after  mile  of  country  ;  in  beleaguered  cities  it  places 
lt«  defense  from  moment  to  moment  under  the  eyes  of  those 
(I  with  its  direction,  and  it  is  of  no  less  value  in  the  attack. 

loo  much  to  say  that,  without  this  wondrous  power,  it  would 
tst  impossible  to  direct  the  movements  of  the  thousands  on 
ds  of  men,  and  guns,  and  horses,  which  form  the  vast  armies 
iicntal  Europe.  It  has  effected  a  revolution  in  military  sci- 
the  less  important  because  it  is  hidden  from  the  general 
Idom  attr.icls  the  attention  of  even  the  nbiquitous  special 
dent.  Armed  with  all  the  weapons  which  inventive  genius 
anlcal  skill  can  devise,  the  modem  commander  has  the  light- 
to  do  his  work,  and  the  electric  current  gliding  on  its  secret 
the  wide  net-work  of  cable  and  wire  tells  him  what  is 
hour  in  the  remotest  parts  of  the  theatre  of  war,  and 
th«  mandates  which  decide  the  fale  of  nations. — Popular 
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following  diagrams  will  help  to  explain  the  principle  on  which 
in«tniment  .ids.  The  stereoscope-glasses  are  halves  of  the 
plitced  with  their  outer  edges  toward  each  other  (XX),  Fig.  1, 
liglit  {R  It)  from  the  objects  (0  0),  sinking  the  obliqne  sar 

ikc  lens,  are  refracted  outward,  toward  the  focus,  and  thus 
«yM      E)  la  an  oblique  direction,  appearing  to  oome  from 
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(0'),  a  point  half-way  between  the  oljeGta.  Each  eye  tmng  thM  A 
ceived,  the  objects  leeni  to  be  011& 

This  may  be  eiwily  demoiutnited  by  drawing  on  tfae  plain  bic 
of  a  stereograph  two  Bimilar  circles,  one  with  an  horixoutal  and  on 
with  a  vertical  diameter,  opposite  the  centres  of  the  pictnrea,  uc 
half-way  between  them,  a  beavy  vertical  line  (aa  in  Fig.  2).  Ite 
looking  at  the  card  tbrongh  the  instrament,  a  circle  will  appear  wit 
o'Oiied  diametera,  and  with  a'  vertical  line  on  each  aide  (as  in  Fig.  1] 

Fia.  1. 


By  cloaiDg  and  opening  the  eyes  alternately,  the  diameten  ud 
vertical  lines  will  appear  and  diwppear,  but  the  drole  will  ranai 

constant.  The  right  eye  is  thns  deceived  into  seeing  the  circle  in  tb 
middle,  and  the  l^e  away  to  the  left ;  and  the  left  is  deluded  on  tb 
other  side.  The  same  eflect  may  be  qnickly  obtuned  by  stioldiKi 
common  pin  apright  on  the  middle  of  the  rack,  with  a  carpet-tack  on 
each  side,  when  a  tack  will  be  visible  standing  between  two  pins. 

In  selecting  a  stereoscope,  first  look  that  the  glasses  be  large  lai 
heavy,  and  of  perfectly  clear  glass,  and  see  that  they  are  wide  enovgl: 


Pio.  2, 


Via.  8. 


for  the  eyes  to  come  opposite  the  middle  of  them,  producing  no  feel 
ing  of  being  shut  in  by  dark  objects  at  the  side.  Many  instrttmofl 
makers  seem  unaware  that  heads  differ  in  width. 

Then,  placing  a  picture  in  the  rack,  see  that  the  diaphragm  bide 
uo  part  of  it  when  the  rack  is  drawn  up  to  a  short  focns.  Near^i^tt 
people  have  rights  as  well  as  others.  Should  the  pictnres  not  appa 
as  one,  remove  the  card  and  stick  up  a  pin  on  each  side  of  the  rw 
equidistant  from  the  middle,  moving  them  in  or  out  until  they  appe 
as  one.    If  the  pins  have  to  be  within  two  or  two  and  a  half  indi 
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euh  other  to  "  solidify,"  reject  the  inalrument ;  but,  if  tbey  meet 
veil  n-Iiea  farther  apart,  tlju  fault  was  ia  the  pictures. 

A  friend  complaiued  to  me  that  the  stereoscope  sLe  bad  bought, 
m  mj  recommoDdatioD,  was  wortbleBs.  I  had  taken  it  ou  failb,  sup- 
— that  all  "  Holmes"  instrumeuls  must  be  good ;  but  a  Bbort  ex- 
~  ation  Ebowcd  tiist  the  glaseea  were  rather  dat,  aod  were  placed 
M  oear  together  that  the  rays  came  to  the  eyes  tiirough  the  central 
pirtof  the  leiis,  aad  of  course  without  Vefractiou,  and  hence  the  eyes 
Tero  not  deceived.  By  whittling  out  the  frame,  and  moving  each 
gliis  outward  about  tbree-eightha  of  an  inch,  a  good  iustrument  was 
nude. 

If  a  riew  doea  not  "stand  out  well"  when  seen  in  a  good  instm- 
aeot,  examine  each  picture  by  itself,  and  try  to  Gnd  a.  well-defined 
objeci,  as  a  post  or  tree,  in  the  foreground,  and  note  its  relations  to 
Mme  other  object  in  the  distance.  If  tbe  two  objects  have  the  same 
tetstire  position  in  both,  the  pictures  are  duplicates,  and  worthless. 

If  tbe  distant  object  is  to  the  right  of  tbe  near  one,  they  should 
ttrther  apart  in  the  rigbtrhand  picture,  and  vice  versa;  if  not 
M,  the  pictures  are  mounted  on  the  wrong  euds  of  the  card,  and  are 
•onlilesa,  or  worse. 

I THE  CHAIN   OF  SPECIES.' 
Br  Hoa.  LA  WHENCE  JOHNSON. 
Pabt  L  —  Science  and  Religion. 

THE  subject  selected  for  this  evening's  entertainment — the  evolu- 
lioa  and  metamorphoses  of  organic  forms,  from  the  genesis  of 
lib  Dp  to  roan — with  all  its  difficulties,  might,  in  skillful  hands,  be 
iudi>  »mnsing;  but,  let  us  rather  hope  for  the  earnestness,  however 
Jail,  wbich  will  iustmcl,  instead  of  the  light  tak-nt  which  can  while 
an  idle  hour.  It  is  a  subject  which  has  escaped  from  the  pin- 
fold of  the  learned,  and  become  public  property,  at  least  in  part ;  and 
it  engaging  the  attention  of  news-mongeia,  writers  of  aquibs, 
ud  makers  of  woodcuts,  as  well  as  tbe  graver  interests  of  literary 
HWlis,  and  ihe  thunders  of  tbe  pulpit. 

Aod  here  let  us  pause  a  little  to  place  ourselves  right  with  our- 
^Mi,  and  right  with  tbe  rest  of  the  world. 

It  ia  proposed  to  view  this  matter,  there  is  not  one  particle  of 
«u  interest  in  it,  any  more  than  there  would  be  in  a  lecture  on 
gy,  chemistry,  or  any  other  pure  science ;  and,  in  the  name  of 
•yat«m,  and  logic,  I  must  protest  against  the  unscientific,  nn< 

'  Am  tMttm,  AA\ienA  before  the  Fdmklia  Sooletj  of  Mobile,  June  4, 1878,  ly  Eoa. 
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pbilosophicnl,  and  irreligioas  manner  in  which  sacred  subjects 
queetiona  are  lugged  into  this  controversy. 

Science  deals  only  witli  the  laws  of  Nature,  with  secondary  ei 
only,  and  can  never  extend  to  Jlrst  and  Jinal  causes ;  not  that  thesfl 
denied,  not  that  the  supernatural  is  contemned,  either  explicitly  or 
implication  ;  he  is  a  shallow  scientist  that  will  do  so ;  on  the  conirai] 
the  supernatural,  in  its  true  Bunse  and  position,  will  be  nssumeil— til 
tupernatural — that  which  is  above — a  higher  than  Nature,  ot-i 
tniry  thereto,  nor  over  to  bo  separated  from  it.  "Within  Katuix',ij 
not  included;  without,  but  not  excluded;  above  it,  but  not  tl 
away;  underneath,  and  not  a  mere  support,  nor  derived  from 
Yet  it  is  well,  and  even  necessary,  to  be  sure  of  a  safe  footing 
the  earth,  before  wo  lift  our  eyes  unreservedly  to  the  heavens. 

Socrates  once  desired  to  see  the  day  "when  Nature  would  be| 
plained  by  reason  alone,"  This  is  the  end  and  aim  of  all  philosiijiby 
to  render  all  we  see,  and  know,  and  think,  and  do,  rational;  to  uliiu 
rational  conceptions  for  all  things.  But,  remember  what  exjjlanatiiMm 
No  eiiplanation  removes  a^Z  difficulties;  Eolvcs  all  mysteries  PNf 
erly  considered,  none  pretends  to  such  a  thing.  Explanations  onlj 
connect  the  unknown  with  the  better  known;  the  lees  familiarnill 
the  more  ramilinr;  new,  uuarrangcd  phenomena,  or  ideas,  wirh 
classified  facia.  All  classification,  all  science,  consists  of  this  co 
tion  of  ideas. 

Now,  if  the  scientist  confines  himself  to  the  correlation  of  ph 
facta,  he  cannot  encroach  upon  the  domnin  of  religion,  which  is  dpv 
to  supernatural  beliefs  and  hopes  ;  yet  a  skeptical  religionist  is  al" 
craving  for  some  physical  facts  to  strengthen  his  faith,  and  the  so 
stitious  scientist  is  always  afraid  of  meeting  with  miracles  i 
ntterly  both  are  mistaken  I  No  amount  of  wonders  would  im 
faith  to  a  soul  already  filled  with  doubt ;  nor  would  the  scientist ' 
the  least  alarm  on  the  subject  of  miracles  and  cataclysms  if  he  un 
stood  truly  the  finite  and  the  infinite,  the  Creator  and  the  cm 
the  reign  of  eternal  and  universal  law  I  In  going  around  the  c 
of  mere  cosmical  relations,  time  and  space,  man  finds  himself  boun 
by  the  great  impassable  and  incomprehensible  TJncondilioDed— - 
nity — ubiquity.  And  in  vain  the  half-learned,  and  all  not  foud  of 
ertion,  because  they  canuot  easily  comprehend  the  relations  of 
finite  and  the  infinite,  rush  to  the  conclusion  that  they  are  in  con 
and  irreconcilable;  so  that,  in  the  popular  mind,  the  human  and 
divine,  reason  and  the  imagination,  our  doubts,  and  hopes,  aud  f 
have  become  much  entangled,  and  like  "sweet  bells  jangled,  onl 
tune  and  harshly." 

It  has  been  bcaulirnlly  remarked  of  the  perplexing  contradi 

'  "  Suprmaluralt  igitur,  perfieit  qviikm  d  ekval  Xalunm,  non  nro  iffi  amlr^ 
petal"  (Tlio  Buperaotural  perieclB  iind  eleTnles  Nature,  but  cannol  he  ccntrsry 
(Dmnclierenu,  "Onlologj,"  g  II,  p.  tl.) 
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diflOOTered  in  circumstantial  evidence,  "We  only  have  to  get 
'  tho  riglit  end  to  be  nble  to  unwind  llie  mystery  as  you  would 
of  thread."  Nor  ia  the  narrow  fear  of  conservative  religioniBtB 
to  be  too  Lursfaly  blamed  for  tliis  misapplied  and  unnecessary  warfare. 
Tlie  winilmiils  are  certainly  there,  although  they  are  not  giants. 

Filled  with  natural  vanity  at  the  discovery  of  some  new  fact  of  this 
VDodrous  life,  or  arrived  at  some  new  aspect  of  it,  some  new  view  of 
Xiliire,  such  pride  as  stirred  the  soul  of  Nuiicz  dc  Balboa  when,  first 
ofoiriliied  men,  from  the  Cordillera  of  Panama,  he  caught  sight  of 
tlwgr«at  South  Sea,  is  not  unbecoming  the  pioneers  of  thought  and 
bwvledgc.    The  danger  to  be  guarded  against  is  the  common  one  of 
lIlTaiiity,  that  of  mistaking  partial  attainment  for  complete  viotory, 
tbe  ifkievement  of  a  stand-point  in  advance  assumed  as  the  only  pos- 
lible  one.  The  error  is  that  of  forgetting,  like  that  same  first  beholder 
oltbe  Pacific,  that  the  apparent  trend  of  coast  depends  upon  the  sim- 
ple hd  of  position,  the  stand-point.    And  like  him,  also,  it  is  natural, 
Mif,  mid  common,  to  conclude  that  the  opening  of  some  petty  gulf 
Hfet  us  is  the  grand  expanse  of  the  boundless  ocean. 
^PCotniog  in  plain  terms  to  the  point  before  us :  When  a  naturalist, 
^ptning  himself  properly  to  reason  and  the  laws  of  Nature,  epecu- 
1m  on  the  on^B  of  Gj>eoics,  and  attempts  to  show  the  correlation  of 
(am  to  form,  the  evolution  of  one  from  another,  or  the  development 
o(  Bauy  distinct  species  from  a  common  stock,  the  reverence  of  oer- 
1^  minds,  which  have  long  run  in  a  certain  groove  that  connects 
Ibm  olwoure  mysteries  of  Nature  with  some  imagined  interference  of 
OnuipoteDce,  is  Heriously  shocked.    These,  looking  only  to  primary 
Vd  SbaI  causes,  feel  contempt  for  the  laborer  who  is  working,  for 
Ul  penny  a  day,  for  the  eight  of  the  next  step  in  that  endless  chain  of 
•eondary,  efScicnt  causes,  which  is  the  revelation  of  Nature  to  the 
^ional  faculty, 

^BOii  tlie  other  hand,  the  proper  conservatism  of  religions  minds  is 
RBn  iuiulted  by  the  exclusive  cultivator  of  mere  natural  science,  as 
lWt<4crve  and  resistance  of  ignorance  and  fanaticism.  Vainglorious 
illto  light  of  some  new  discovery,  he  sees  all  the  rest  of  the  world  in 
^(■tmt  darltnesB.  If  each — the  worshiper  according  to  the  old  faith, 
al  thr  cultivMor  of  the  new  science — understood  the  dornain  of  the 

Ebrtter,  the  conclusions  of  both  would  be  different, 
or  is  it  a  few  lyros  in  science  who  thus  forget  their  true  voca- 
Mii)  invade  a  province  they  do  not  understand.  When  we  find  a 
}tr  and  >  Huxley  leveling  their  wrath,  like  ordinary  zealots, 
ifUDtt  what  they  style  anthropomorphism,  and  issuing  bulls  of  es- 
UBnunication  from  their  self-constituted  Church  of  Common -Sense, 
■funit  atl  who  dilTer  with  them,  against  all  who  dare  to  believe  in 
irlikl  ihcy  oall  the  "dogma  of  special  creations  " — and  even  Charles 
Dinriu,  must  moderate  and  dignified  as  he  is  of  all  scientists,  ackuowl- 
that  "  tlio  objeoi  of  his  earliest  work  was,  to  combat  this  samo 
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dogma" — it  mtist  be  admitted  that  the  religionB  bare  groDDd«  to  fw 
that  implacable  war  ia  to  be  waged  against  them. 

Tboee  who  etniid  on  the  heights  of  gcntUDe  faith  cannot  he  i» 
tarbed  by  such  misguided  attacks.  Being  up  in  tbe  mouataiii  of 
vision  with  the  Lawgiver,  they  take  no  note  of  thoao  at  the  base,  <rl 
make  golden  calves  for  gods.  Bui  we  are  not  all  as  secure  in  out  fiiii 
as  the  prophet,  who,  according  to  the  legend,  tallied  with  God,  wl 
uoue  of  Ds  are  without  some  religiosity,  Wliere  faith  is  only  lui  opl: 
ion,  it  is  not  unmixed  with  doubt ;  and  where  there  ia  doubt  then  i> 
also  fear ;  and  auger  and  fanaticism  are  only  doubt  and  fear  applied 
As  tbe  poet  tells  ua : 


"  There  is  no  philoaopber  bat  sees 
That  rage  and  fear  ore  one  disease." 


4 


Our  popular  theologians,  then,  whose  notion  of  faith  is  opbinr, 
and  their  cherished  doctrines  only  collections  and  congtomcraiioDa  of 
Opinionfl,  may  well  be  excused  for  tbe  alarm  they  exhibit  ai  the  u- 
flujuptiona  of  the  now  lights  who  boast  themselves  the  disciple)  i 
reasou  alone,  and  the  possessors  of  a  positive  philosophy,  deHsiH 
clear,  and  certain, 

Kow,  who  n  ould  imagine,  after  all  tliis  mustering  of  forces,  I 
there  is  not  a  shadow  of  foundation  for  the  conflict  which  is  so  fie 
ly  waged  ? 

If  we  liken  the  half-armed  advocates  of  religion,  in  their  heleii 
gcneous  harness,  to  the  gallant  knight  of  La  Mancha  running  s 
with  the  wiudraillfl,  we  are  not  the  less  reminded  of  him  when ' 
witness  the  triumph  of  the  new  philosophers  at  the  ovenbrow  of 
"  dogma  of  speci.il  creations."  Here,  indeed,  we  see  exemplified,  »lio, 
mutatis  tnutmuUs,'  that  other  exploit  when  the  famous  representiti" 
of  chivalry  swooped  down  upon  the  frightened  barber  and  capiarod 
his  pewter  basin  for  Mambrino's  helmet.  In  attacking  and  i-nnjinj 
off  this  "  dogma  of  special  creations,"  they  have  made  war  )i|<i^n  ■ 
figment  of  their  own  brains,  or,  at  most,  upon  tbe  unpliilosophioal, 
and  therefore  unscientific  nnd  irreligious  fiotionB  of  gentlemen 
their  own  school.  Whore  faith  is  w.inting,  snperstition  and  crcdnli^ 
abound.  Strange  t  strange  1  I  repeat.  There  is  no  such  doctrine  1 
that  of  "special  creations,"  such  as  tbey  set  out  in  their  trave 
nnder  that  head,  contended  for  as  a  dogma  by  any  school  of  religifl 
pagan,  Jew,  or  Chrislian, 

Tbe  aothropomorpbio  legends  and  poema  of  infant  races,  ne 
sarily  anthropomorphic  because  poetry,  which  is  always  simple,  sea- 
snous,  passionnte,  are  not  formal  enunciations  of  rational  dogma.  Al 
most  they  contain  only  the  philosophy  of  the  religion  (enveloped,  and 
therefore  concealed  as  well  aa  revealed),  under  sensuous — ibat  it, 
poetic — images. 

<  The  acceis&c)'  dsnges  being  mida. 
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kU  expect  these  new  iconoclasts  next  to  make  war  npoc  oiir 
uBery-rhymes.  We  cannot  doubt  tlioy  will  soon  insist  upon  calliug 
Q  the  habioB  to  announce  to  them  that  there  is  no  such  person  as 
totlier  Ooose ;  or  bring  np  syllogisms  in  mood  and  figure  to  over- 
hrov  lh«  dogma  of  Santa  Claua.  The  Bophomores  are  not  confined 
D  tlie  lower  classes  in  our  colleges !  Truly  our  age  mny  be  de- 
cribcd  u  a  post  Santa  Clans  period — the  age  of  our  first  pair  of  jian- 
tloona.  A  little  out  of  mere  infancy  and  thoughtless  trast,  and  not 
Mtrrived  at  clear  rational  and  moral  ideas — not  yet  reached  the 
'jtirs  which  bring  Ibe  philosophic  mind."  We  are  in  a  botwixt  and 
tWreeo  condition  when  we  still  eat  our  Chrietmas  candy  with,  child- 
>h  gusto,  but  begin  to  suspect  shrewdly  that  papa  and  mamma  had 
omthing  to  do  with  filling  the  stockings.  We  do  not  exactly  know, 
Ut  our  vtltj  snperstilion  and  doubt  drive  us  to  endeavor  to  find  argn- 
uaie  to  combat  the  story  which  once  filled  oar  childish  imaginations 
■ilh  deligbL 

Tlioro  is  one  point,  then,  we  may  set  ourselves  easy  upon,  and 
Wm  reconciliation  with  the  rest  of  the  world;  There  ia  no  snch 
Icginii  as  that  of  special  cnations,  announced  as  a  systematic  article 
f  bith  by  any  religious  authority ;  nor  philosophically  discussed  and 
nttndi'd  for  by  any  theologian  worthy  of  the  name.  A  few  unwary 
us,  Lkc  Hugh  Miller,  more  skilled  in  rocks  than  in  the  theology  in 
►Web  b«  thought  he  believed,  may,  now  that  the  question  is  raised, 
W  oODfoanded  the  Genesis  of  Species  with  the  more  general  Idea  of 
S^lion ;  and  may  have  followed  their  antagonists  into  blunder  after 

It  is  110  reply  to  this  position  to  point  out  the  fact  that  eminent 
(ligion*  teachers,  such  as  Balmez,  or  even  St.  Augustine,  at  times 
p<4«  of  the  creation  of  species.  For  that  matter,  it  is  not  unphilo- 
cpUcal  to  speak  of  the  creation  of  individuals,  and  that  with  the  in- 
HHMUily  of  immediate  parents  before  our  eyes.  Bui,  granting 
HN^O  mistakes  of  said  doctors  of  theology,  nothing  is  concluded 
^hy.  For  even  onr  lawyers  in  the  ordinary  practice  of  the  courts 
>!11  tdl  you  that  ohittr  dicta  of  a  judge  decide  no  law.  Innumerable 
■twoes  occur  in  their  daily  practice  when  the  judges,  declaring  and 
■Unnoing  correctly  the  general  principles  of  law,  yet  make  tho  most 
tmnl  and  illo^cal  application  to  particular  facts  and  cases,  and 
IWtveu  on  points  actually  before  the  court;  much  more  upon  qoes- 
iniODly  incidentally  brought  in  upon  their  own  motion.  Ilence  the 
■Mnl  rule  of  logic  in  such  matters :  that  general  rules  take  preoe- 
BCB  of  particular  applications, 
Ttw  •amc  role  applies  here ;  for  it  is  fact  that  this  quoslion,  cxact- 
li  we  now  pnt  it,  nt-ver  was  before  the  court  until  formally  raised 
(Us  ploB  of  evolution. 

But,  to  go  back  through  the  literature  of  the  case  ;  From  very  re- 
lU  periods,  even  of  Greek  philosophy,  discriminating  analysis  is 
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compelled  to  discoTer  tbtit  the  questjon  is  not  so  mnoh  of  s  (Te&tioD, 
as  of  a  rational  conception  of  the  creataon — not  of  llie  fact,  bui  of  ihe 
method. 

Religious  fattb  does  step  in,  where  science  fails,  to  say  Loir  ibe 
Cosmos  began,  and  is  ordered  and  sustikined  in  perjietiial  hnmiDuv. 
Pliyaical  science,  of  course,  has  nothing  to  do  with  first  and  W 
causes,  aud  therefore  answers  ;  "  We  cannot  tell  whether  tlie  CoemM 
is  eternal,  or  began  in  time."  It  is  a  higher  philosophy  that  couee  in 
to  answer,  with  the  irresiBtible  definitions  of  a  higher  logic,  tUt  it 
began  in  time.  According  to  the  very  terms  of  the  proposition,  ml- 
ter  is  hcuoded  by  space  and  time,  and  exists  only  Id,  by,  and  tbrougii 
these  limitations.  Consequently,  it  is  even  a  contradiction  in  tcnni 
to  ask  the  question,  whether  it  is  etoma)  or  not.  It  is  the  same  ab- 
surdity as  to  ask  if  the  finite  be  infinite ;  if  the  limited  be  abiqiuUi 
if  the  conditioucd  be  unconditioned. 

Again  ;  Religion,  austained  also  by  a  true  philosophical  cntoli 
assorts  that  the  relation  of  the  infinite  to  the  finite — of  the  cterntl 
the  limited — is  that  of  a  Creator,    For,  if  this  is  not  so,  then  they  mnit 
be  of  the  same  substance — that  is,  identical,  which  again  is  absunl  by 
the  very  terms  of  the  proposition. 

Having  the  creation — the  baaemcntrmatter — let  us  proceed  to  il» 
metamorphoses.  And  here,  coy  as  sea-bom  Thetis,  it  will  take  the 
valor,  the  skill,  and  the  passionate  pursuit  of  heroes  worthy  lo  vtl 
immortal  brides,  to  follow  Kature  through  her  protean  form  and  iou 
her  concealed  recesses. 

These  metamorphoses  depending  upon  the  elements  of  the  Cm~ 
— upon  the  laws  with  which  matter  is  endowed  (and  it  would  not  14 
matter,  remember — this  Cosmos  which  we  know — without  them)— 
investigation  is  strictly,  and  without  the  least  irreverence,  the  1^ 
mate  province  of  rational  physical  science.  It  is  as  religiously  a  do 
to  make  use  of  the  reason  to  comprehend  and  "justify  the  wajr« 
God  to  man,"  as  it  is,  through  faith  and  love,  to  adore  him. 

The  method  of  creation,  then,  it  is,  and  not  the/act,  that  nai" 
BCience  deals  with.    It  invites  our  attention  to  physics,  simply, 
leaves  metaphysics  to  a  higher  school. 

When,  therefore,  these  doctors  of  the  new  school  tell  us  tliat  tb 
are  about  to  overthrow  religion  in  one  of  its  old  dogmas — natudj, 
they  define  it  themselves,  that  the  Creator  came  here,  and,  like  a  " 
ter  upon  bis  wheel,  out  of  distinct  lumps  of  clay,  In  certain  dcfini 
periods,  produced  certain  definite  forms,  which  forms,  ia  organic  ci 
urcs,  are  species,  and  which  may  perish  or  endure,  but  cannot  ohniig 
it  is  easy  to  see  that  they  have  not  themselves  risen  above  thut  an"' 
pomorphic  conception  of  Deity  which  they  assume  to  coutJomii.  ' 
are  still  struggling  with  eyes  half  open  to  realize  whether  it  is  C 
Clans  or  papa  in  his  nightcap.  In  a  word,  they  have  not  arrived  at 
conception  of  the  Creator  as  infinite  and  eternal,  and  that  his  acts 
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R  tteruity,  uot  in  time.  Kor  have  thoy  a  ooiiception  of  a  creation  by 
iir— a  treaiioii  through  the  Logoa — that  eternal  Reason,  that  all- 
ifonding  Vfiadom — whose  haud  etretched  the  line  upon  it,  and  whose 
ight  hand  held  the  plammet;  a  scintilla  of  whiuh  enlightens  every 
urn  that  Cometh  into  the  world.  Talk  of  their  bringing  foi-waid  this 
Iseirine  of  evolution  as  a  new  discovery  I  They  have,  indeed,  elabo- 
HMIfa  many  new  applications,  but,  as  to  the  doctrine  itself  as  a 
H^Rpositioii  in  philosophy,  it  was  already  old  whea  Pythagoras 
ni  a  school-master.  Evolution  new  iu  philosophy,  aod  the  poetic 
T  luthro  pom  Orphic  notion  of  special  creations  a  dogma  of  theology] 
Tbj,  we  are  almost  tempted  to  believe,  with  the  satirist,  tliat  "  now- 
d»y»  men  read  every  thing  but  books  1 "  Even  the  (so-called)  nar- 
nr-iuinded,  ignorant  schoolmen  of  the  dark  agca  (very  dark  to  those 
rlw  consult  not  the  numerous  authors  of  the  periud)— even  these  raude 
broad  distinction  between  the  act,  so  to  speak,  the  moment  which 
illtil  matter  into  existence,  and  that  which  merely  modities  its  forms 
id  apptaranues.  The  former  they  dignify  with  the  supreme  title, 
NitioD  (creofio),  while  the  latter  they  called  educlian  or  evolution 
idueCM).  Loolfing  to  the  continuance  of  the  creative  energy,  and 
W  Bccordiug  to  the  law — according  to,  and  by,  definite  and  fixed 
nptriics,  BO  to  speak,  with  which  matter  is  endowed — the  term  educ- 

is  generally  preferred  by  tiiom ;  but  evolution  is  also  used  for  the 
Bit  thing  in  Jiflereiitly.  And  a  late  author,  but  of  the  same  school 
1  metaphysics,  summing  up  their  cosmological  doctrines,  and  showing 
iKODoiliation  of  the  controversy  concerning  the  relation  of  the  Cre- 
Wrto  the  nniverse,  from  their  point  of  view,  known  as  the  doctrines 
thumony  and  assistance,  saya  that  the  advocates  tho  latter  doc- 
Rno  taught  that  God  works  not  in  his  creation  except  according  to 
k|  eonstiuit  and  general  laws  determined  from  the  beginning" 
Bnseharcati,  "  Cosmology,"  p,  TO).  And  tlie  still  more  general  doc- 
fintitlso  maintained  by  them,  that  "all  beiugs  admit  of  evolution  by 
nduiona  to  perfection  according  to  their  several  natures,"  goes  as  far 
iKr,  Sppncer,  or  any  other  philosopher,  has  gone,  in  the  enunciation 
f  pneml  principles  on  this  subject,  and  from  a  more  elevated  posi- 

(Brunchereau,  "Ontology,"  p.  56). 

Tbia  vury  fact,  that  the  highest  theological  philosophers  and  doc- 
m,  from  St.  Anguatine  down  to  our  own  times — as  shown  by  Mr. 
fitiR  and  others — have  never  had  any  difficulty  on  the  subject  of 
k*lb*t»ct  question  of  the  creation  of  the  Cosmos,  and  the  eduction 
rinfiuilc  variety  from  primordial  ipatter  by  and  according  to  constant 
I,  hovcver  ignorant  the  same  authors  may  have  beeu  of  facts  in 
ttm,  and  however  jejune  their  notions  of  history  and  physics,  ought 
b  fofllclABt  to  quiet  ns  as  to  tho  legitimacy  of  our  investigations ; 
Aon,  Uiat  tlivrc  la  no  more  danger  to  orthodoxy  (as  the  word  is) 
lUa  cndvavor  to  diftcovur  and  trace  the  steps  and  stages  of  the  de- 
l^tmant  of  lili^  than  there  it  in  the  application  of  chemistry  10  the 
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analysis  of  mlaeralfi,  of  geology  to  the  claEsification  of  the  eartli'i 
strata,  or  of  astronomy  to  the  calculation  of  the  motioDS  and  reltbou 
of  the  heavenly  todies. 

Nor  is  there  any  more  mystery  in  one  than  in  the  oiher. 
Gouree,  in  biology,  the  process  is  more  complicated — more  difficult 
comprehend — but  not  incomprchenRible.    Indeed,  as  will  be  seen  at  t 
proper  time,  the  mysteriea  of  daily  occurrence,  saeh  as  gro 
ding,  and  reproduction,  are  as  great  as  any  which  beset  the 
from  form  to  form,  irom  species  to  species,    No  one  who  has  thought 
of  it  sufficiently  can  deny  that  the  ordinary  facts  of  generation,  m  ibe 
necesaily  of  the  union  of  two  cells  of  nearly-spent  vitality  to  prodnw 
a  third  cell,  or  a  brood  of  cells,  endowed  with  primeval  vigor,  preheat 
dithciilties  more  unBurpassable  than  the  origin  of  the  germs  of  living 
things  from  inorganic  matter;  or  that  the  preservation  of  epecies, 
like  producing  like,  is  more  difficult  of  explanation  than  the  begin  '" 
of  new  species  by  variations  in  the  reproduction,  which,  as  a  fact, ' 
more  likely  to  occur  than  the  resemblance.    The  geuesia  of  life  tiro 
the  inorganic  kingdom  we  cjin  begin  to  comprehend,  because  it  is  m" 
simple  and  can  be  referred  to  known  physical  forces ;  but  the  o' 
— that  is,  reproduction — is  still  wrapped  in  impenetrable  obscurity. 

A  glance  at  the  history  of  this  oontroverBy  will  make  thu  wh 
nkatter  clear,  and,  as  remarked,  ought  to  set  us  right  with  the  rest 
the  world. 

In  the  dawn  of  science  as  we  know  it — that  is  to  say,  in  the  r 
of  the  Greek  philosophy — no  other  view  of  creation  was  thought 
than  that  which  modern  induction  now  demands,  because,  bapiulf 
tbem,  there  was  not  in  their  possession  any  supposed  revelation 
the  subject,  and  there  was  no  school  which  thought  of  any  other  hO 
tion  of  the  problem  than  one  which  could  be  deduced  from  obetr 
tiou  and  speculation.  Tet  they  suggested  little  that  would  now 
of  benefit,  the  range  of  their  facts  and  of  their  analysis  being 
much  limited. 

The  modemti,  notwithstanding  that  the  general  principles  of 
philosophy,  and  of  the  philosophical  theology  of  the  middle  ages  if 
as  we  have  seen,  favorable,  have  cramped  and  trammeled  tbemsfl 
with  many  irrelevant  matters.  The  so-called  skeptics  are  not  *' 
to  blame  for  the  unnecessary  conflict  esisling  between  Beligiou 
Science.  In  the  great  religions  revolutions  of  the  sixteenth  txa\ 
(incident  to  revolutions  in  empire  and  commerce),  from  the  excil«n 
of  rebgioos  parties  theology  and  polemics  assnmed  the  lead  in  Utcrai 
and  thought.  And  such  was  the  increased  importance  given  to  iu 
vidnal  opinion,  arguments,  and  scholarship,  that  it  ia  often  difficult 
separate  the  idiosyncrasies  of  the  anlbor  from  the  general  canst 
advocated.  In  iheir  appeals  to  history  as  the  principal  method 
ditcuBsing  divinity,  it  was  natural  that  each  scholar  should,  codec! 
or  nncoDBciotisly,  adopt  aonie  scheme  of  universal  history ;  and  it 
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^  Ditural  that  there  should  be  an  almost  universal  coocurreiice  in 
tWif  viows  of  primitive  times,  because  there  was  nolhinj>  iu  their  diti- 
putM  about  the  dogmas  of  Christianity  to  bring  the  early  aires  of  man 
ind  of  tho  earth  into  disciieeton.  When,  therefoiv,  the  BkcpticE,  iu 
Ibir  profound  ignorance  of  theology  and  of  the  higher  philosophy, 
tia»gAinsl  these  sand-baais  of  iiidiviJnal  optnioiia,  it  ivas  natural  for 
ibng  Iu  suppose  that  they  liad  discovered  the  very  citadel  of  religion ; 
tlllioniih,  as  wc  have  seen,  ihesD  nnihropomorphic  sehonies  are  no 
nnrv  like  religion  than  the  play-house  earthworks  of  children,  piled 
np  wiiie  auaiiner's  day  on  the  sanJy  shore,  are  like  Fort  Morgan. 
f(t,(rua)  this  simple  psyehologieal  connection  in  their  growth,  his- 
lory, (fieuce, and  theology,  since  that  period  hare  bi-en  polemical;  and, 
rtiii.liy  the  application  of  truly  rational  and  scientilio  methods,  thin k- 

tfflcn  began  to  construct  the  naltinil  history  of  the  eaith  from  the 
^Tevrded  in  the  strata  of  its  crust,  and  it  began  lo  be  seen  that 
Esiiie  forms  are  modeled  upon  one  common  plan  and  developed 
laf  primordial  types  under  the  operation  of  natural  laws,  an  alarm 
puiided,  a"  if  the  principles  of  Faith  were  really  involved,  and  in 
of  impending  overthrow,    lu  their  alarm  and  trepidaiiou  tlic 
itnliauB  of  the  dimly-comprehended  regions  of  Religion,  regarding 
111  tho  w-ander  ont  of  the  beaten  paths  of  knowledge  as  "false  knaves," 
U^D  llii'ir  examinations  always,  like  u  certain  famous  magistrate, 
tlic  tpieation,  "  Masters,  do  you  serve  God?"  and  insist  that 

R"  shall  be  written  first,  "for  God  forbid  but  liod  should  go  be- 
lch villains." 
th*  other  hand,  again, as  remarked,  there  are  scientific  men  who 
■milj  ilio  be  philosophers,  who  sujipoae  the  anthropomorphic,  that  is, 
(Wjtwtic  expressions  of  religious  conceptions,  to  be  essential  to  and 
U»«tygi«tof  worship.  Not  having  arrived  at  anything  beyond 
optinorpliic  notions  of  the  Deity  themselves,  they  weakly  im- 
I  llial  uo  other  are  possible ;  that  there  is  no  religion,  no  religious 
bip,  nothing  to  lilt  man  out  of  and  beyond  himself  into  the  con- 
■^tton  of  the  unexpressed  sublimities  of  the  Infinite  and  the  Al- 
iijkly,  except  the  legends  of  the  miracles  and  wonders  of  remote 
^tn.  H'*n''('  one  of  them  now  boasts  that,  in  the  advance  of  scienee, 
;.hi*m"  (by  whii-h  be  mc^ins  religion  itself)  "is  driven 
u>;  .III  1  >  iiflhment — the  mind  and  heart  of  man  himself"  When 
•vcr  Miywhen*  else?  When  was  it  ever  any  thing  else  {that  is 
'i  of  it)  than  a  development  of  the  imagination — ihc 

 — llie  lesthelical  faenlty — that  which  lifts  man  above 

of  earth  and  makes  him  akin  to  the  immortal  and  the  divine? 
rvligion  both  a  scienc-e  and  an  art? — from  the  inductive 
-'w  an  truly  a  science  as  any  other,  and  the  climax  and 
%  glory  of  all  the  others?  and  also  an  art,  a  Une  art,  as  truly 
lltvr,  ami  the  moat  divinely  beautiful  of  them  all  ? 
for  the  philosopher  nho  thinks  it  driven  to  the  last  ditch  I 
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He  coDTtiBses  LU  dofL'at  when  be  sadly  ailinits  tliie  Uet  ililreiicliini-iil 
i  III  pre  g  nub  1b  ;  fur  here,  lie  says,  "it  matX.  evL-r  remain  k  druu  ti  baiilr." 
liiglitly  uiidcrsUioil,  not  a  driiwo  batile,  but  a  viclory  to  lieiigioii,  the 
posBeeaor  of  the  citadel — a  viotory  wbith  grows  raoro  &iid  moio  rfi- 
cieive  tlic  more  it  is  perceived  ibat  the  "mind  and  htarl  uf  maii  liiin- 
self"  is  Ibe  ouly  tfrrilory  it  tviT  claimed — llie  uniy  duniiiiiuti  it  enr 
nltempted  tu  defend.  Al'lcr  nil,  is  not  the  simple  admig^iun  uf  a  il<.>- 
vout  mind,  wlien  it  meets  witb  some  iiiesplieable  fact — ''  God  oiji'li'  il 
so" — more  philosophical  tlion  ibo  sliaUow  asEcrlion  of  presumjilncws 
Boieoce,  "  We  can  never  know  ?" 


CLIMATE  AND  SOCIAL  DEVELOPMENT.' 
Bt  hehbert  spenceh. 

LIFE  in  general  is  possible  only  between  certain  limits  of  I 
ture  ;  and  life  of  the  higher  kinda  is  pousible  only  witbiii't 
paratively  n:irrow  nuige  of  temperature,  maintained  artificially  if  not 
naturally.  Hence  it  results  that  social  life,  presupposing  as  \x  iloe* 
not  only  human  life,  but  thai  life  vegetal  aud  animal  on  whieli  huoun 
life  dc}>L-nii!i,  is  rcBlrietcd  by  certain  estn'nacs  of  cold  and  Lent, 

Cold,  ihiingb  great,  does  not  rigorously  exclude  warm-blciodcd 
creatures,  if  the  locality  supplies  in  adequale  quantity  tlie  niomsof 
generating  beat.    The  arctic  Fauna  cnnlaiiis  various  marint-  utiJ  tt'^ 
restrial  mammals,  large  and  sraull ;  but  the  exi>tence  of  these  i3e|Tn(l». 
directly  or  indirectly,  on  the  existence  of  the  inferior  marine  cresuns 
verlebraie  and  invertebrate,  which  would  cense  to  li\e  there  did  uol 
the  warm  currents  from  the  tropics  check  the  formation  of  ice.  Hcncs 
such  hum.in  life  as  we  find  in  arctic  regions,  dependent  as  it  is  m-iinlT 
on  ibat  of  these  mammals,  is  also  remotely  dependent  ou  the  fum 
source  of  heat.  i 
Here  the  fact  we  have  to  note  is  thai,  where  the  lemperiitnn-  irhieb 
man's  vital  functions  require  can  be  mnintuined  with  dilliculty,  «oriU 
evolution  is  not  possible.    There  can  be  iitither  a  «^nflicienl  surpliv 
power  in  each  individual  nor  a  eullicient  number  of  individuals.  N>ib 
only  are  the  energies  of  the  Esquimaux  expended  mainly  in  defi  itiltuf 
himself  against  loss  of  heat,  and  in  laying  up  stores  by  which  lie  BiajT 
continue  to  do  this  during  the  arctic  night,  but  bis  phvsiologtfli 
processes  are  greatly  modified  to  the  same  end.    'Without  fu*l,  and* 
indeed,  unable  to  burn  within  his  snow-but  any  thing  morf  than  nn  olW 
lamp,  lest  the  walls  should  melt,  he  has  to  keep  up  that  liodilv  namlk 
which  even  his  thick  fur  dreea  fails  to  retain,  by  devouring  vast  qtiiB> 

'  From  idrnncc  ^licclB  of  llio  "Princlplvs  of  Soi'Iuto^. — Pari  1.  Tbe  Dull  oT  Sodd- 
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Uties  of  blubber  and  oil ;  nnd  bis  digestive  sj-stem,  iicavily  tax>.'d  ia 
providing  the  wberewith  lu  meet  excessive  loss  by  radiation,  supplies 
Dnmaicrial  for  other  vital  purposes.  This  great  pliysiulogieal  cost 
Hndividu;)]  life,  indirectly  c lit.' (.'king  the  muluplicalion  of  inilividuuls, 
ur«st£  SDi'ial  evolution. 

A  kindred  relation  of  cause  and  c-ffecl  ia  sbown  us  in  ihe  Southern 
IIeini8|i!ifrc  by  the  still  more  miserable  Fuegians.    Livinj^  nearly  un- 
cUheil  in  a  region  of  continual  storms  of  rain  and  snow,  which  iheir 
vret^bed  dwellings  of  sticks  and  gras^  do  not  exclude,  and  having 
I  littlvfood  but  Gsli  and  molluska,  these  beings,  described  as  scarcely 
'  liumaii  in  appearance,  bave  such  diHicnlty  in  preserving  the  vital  bul- 
uceiii  face  of  ihe  rapid  etieape  of  heat,  that  the  surplus  for  individ- 
'  0)1  development  ia  narrowly  restricted,  and,  by  consequence,  the  sur- 
fltts  for  producing  and  rearing  new  individuals.    Hence  the  numbcrB 
nmain  too  small  for  exhibiting  any  thing  beyond  incipient  social  ex- 
iittiic«. 

Tbongh,  in  some  tropical  regionti,  an  opposite  extreme  of  tempera- 
ture 8i>  far  iin|icdes  tlic  vital  aitlions  as  to  impede  social  development, 
Ji'l  hhidrancu  from  this  cause  seems  exceptional  and  relaiively  uiiini- 
portiut.  Lite  in  general,  and  mammalian  life  along  with  it,  is  greiit 
inHiisnlily  as  well  as  individually  high.  In  localities  that  are  among 
llw  liDiicNt.  The  inertness  and  silence  during  the  noontide  glare  in 
noh  localities  do,  indeed,  furntsb  evidence  of  enervation;  but  in 
twler  parts  of  the  twenty-four  hours  there  is  a  compensating  energy. 
Ami  if  it  is  true  that  vurieiies  of  the  human  race,  ailapteil  to  these 
locditic*,  show  us,  in  comparison  with  ourselves,  some  indolence,  this 
diw  not  Bcem  greater  than,  or  even  equal  to,  the  indolence  of  the 
pnnitivv  man  in  temperate  climates. 

Contrmplated  in  tlie  mass,  the  facta  do  not  countenance  the  cnr- 
nni  idea  that  great  heat  hinders  progress.  Many  societies  have  ari:>en 
labol  climutes,  and  in  hut  climates  have  reached  large  and  complex 
gRWtbt.  Alt  oar  earliest  recorded  civilizations  belonged  lo  regions 
•Well,  if  not  iriipical,  almost  equal  the  tropics  in  height  of  lempera- 
tirr.  India  and  Southern  China,  as  Rtill  existing,  show  us  great  social 
tnlnii'ini  wiibin  the  tropies.  And,  beyond  this,  the  ehiburnto  aL-chi- 
iKtonl  remains  of  Java  and  of  Cambodia  yield  proofs  of  other  tropi- 
'  '  in  the  East;  while  the  extmct  societies  of  Central 

J  >ico,  and  Peru,  need  but  be  named  to  make  it  maniresl 
ibt  in  the  New  World,  also,  there  wore  in  past  times  great  advances 

kot  (Tgioll*. 

It  R  l)iu«,  Uh>,  if  we  compare  societies  of  ruder  types  that  have  de- 
leprj  in  warm  climates,  with  allied  societies  belonging  to  coMi  r 
tn.    Tahiti,  the  Tonga  li^lands,  and  the  Sandwich  Islands,  are 
a  tlx  tru|ticii;  and  iu  tbem,  when  first  discovered,  there  bad 
mwbed  ila^-e  of  evolution  (hat  were  remarkable  considering 
•VwBCC  of  mvtaU.    So  that,  ihongb  excessive  heal  hindeis  the 
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vital  actions,  not  only  of  man  as  at  present  const  itutc-<I,  bnt 
maninialia  gencrallv,  suth  hout  liiiuiera  the  evolution  of  bodily  enei^ 
only  duriny  part  of  llio  day,  and,  by  the  alinndance  of  materials 
living  wliidi  it  fosters,  aids  sociul  ilevclopiutut  in  most  waj  s 
thuD  it  impedes  it  in  some  ways. 

I  do  not  ignore  the  fact  that  in  recent  times  societies  have  evi 
roost,  both  in  size  and  complexity,  in  temperate  regions.  I  w 
join  with  tliis  the  fact  tijat  tlie  first  considerable  societies  arose, 
the  prioinry  stages  of  social  development  were  reached,  in  hot  d 
mates.  Joining  tlicBc  two  facts,  the  entire  truth  would  sccni  t 
that  ibe  eai  lier  phases  of  progress  had  to  be  passed  through  wl 
the  resistances  oflcrcd  by  inorganic  eondiltons  were  least;  that, 
phases  having  been  passed  through,  and  the  arts  of  life  having 
advanced,  it  became  possible  for  societies  to  develop  in  regions  wher 
the  resistances  were  greater;  and  that  further  developiueuis  ill  tb 
arts  of  life,  and  further  discipline  in  coDpcration  going  along 
them,  enabled  societies  inheriting  the  resulting  adviintages  to 
root  and  grow  in  regions  which,  by  climatic  and  other  coiidilii 
oftered  relatively  great  resistancea. 

Taking  the  most  general  view  of  the  facte,  we  must  the 
BSy  that,  solar  radiation  being  the  source  of  those  forees  by  whii 
life,  vegetal  and  animal,  is  carried  on,  and  being,  by  implic.ition,  th< 
source  of  the  forces  displayed  in  human  life,  and  consequently  in  mcii 
life,  it  results  that  there  can  be  no  considerable  social  cvolntioo 
tracts  of  tlie  earth's  surface  where  solar  radiation  is  very  feeble, 
see  that,  though,  contrariwise,  there  is  on  some  tracts  a  solar  radls' 
in  excess  of  the  degree  most  favorable  to  vital  actions,  yet  llie  bjb 
sequent  hindrance  to  social  evolution  is  relatively  small,  F 
we  conclude  that  an  aliundant  supply  of  light  and  lient  is  rcqi 
during  those  first  stages  of  progress  in  which  social  vitality  is  sin: 


Passing  over  sueh  traits  of  climate  as  variability  and  eqoahil 
whether  diurnal,  annual,  or  irregular,  all  of  which  have  their  cff 
on  human  activiiies,  and  therefore  on  social  phenomena,  I  will 
here  otic  other  elimalic  characteristic  that  apjieare  to  he  an  iiol 
tant  factor.    I  refer  to  the  quality  of  the  air  in  respect  of  dryn* 
moisture. 

Either  extreme  brings  indirect  impediments  to  civilization,  wlj 
we  may  here  note  before  observing  the  more  important  direct  e( 
Tliat  great  dryness  of  the  air,  causing  a  parched  surface  and  a  scl 
vegetation,  negatives  the  multiplication  needed  for  advanced*  i 
life,  is  a  familiar  fact.    And  it  is  a  fact,  though  not  ft  fnniilinr 
that  extreme  humidity,  especially  when  joined  with  great  heat.  1 
raise  unexpected  obstacles  to  progress  ;  as,  for  example,  in  sonit- 1 
of  East  Africa  (Ziingonicro),  where,  according  to  Ciiptain  Itu 
"  the  springn  of  powderHasks  exposed  to  the  damp  snap  like  tin 


CLIJiATE  A^D  SOCIAL  DEVELOPMENT. 


nuills;  .  .  .  paptr,  bccDming  soft  and  soppy  by  the  loss  of  glazing, 
»cts  as  a  blotter;  .  .  .  metals  are  ever  rusty;  .  .  .  and  gunpowdtr, 
ii  not  kfpi  from  the  air,  refuses  to  ignite." 

But  it  is  the  direct  eflecta  of  diderent  liygromeirio  states  tvliitli 
Bust  Iif  I'e  be  more  especially  set  down — the  effects  on  tlie  vital  pro- 
nues,  and  therefore  on  the  Lndividnal  activities,  and,  through  thera, 
Duihc  social  activities.  There  is  good  reason,  inductive  and  deduc- 
for  believing  that  the  bodily  functions  are  facilitated  by  atmos- 
plierio  conditionH  whieh  make  evaporation  IVom  the  skin  and  lungs 
loliTuhly  rapid.  That  wiak  persons,  whose  variations  of  health  fiir- 
niiih  good  tests,  are  worse  when  the  air,  Kurcharged  with  water,  is 
ibtiut  to  precipitate,  and  are  better  when  the  weather  is  tine,  and  that 
well  i^rsons  are  commonly  enervated  by  residence  in  moist  localilits 
lint  iiivigornted  by  residence  in  dry  ones,  are  facts  generally  recog- 
nin-d.  And  this  relation  of  cause  and  efl'ect,  manifest  in  individualii, 
iionc  which  we  may  suspect  holds  in  races — other  thin}:s  being  equal. 
It)  temperate  regions,  differences  of  constitutional  activity  due  to  dif- 
fwences  of  atmospheric  humidity,  are  lets  truceabic  than  in  tun  id  re- 
gions, the  reason  being,  that  the  inhabitants  are  subject  to  a  tolerably 
Ri[)iil  escape  of  water  from  their  surl'aees,  since  the  air,  though  well 
(brjjed  with  water,  will  take  up  more  when  its  temperuture,  previ- 
oady  low,  is  raided  by  eoniact  with  the  body.  But  it  Is  otherwise  in 
lf"])ical  regions  where  the  body  and  the  air  bathing  it  differ  much  less 
in  leniperaturp,  and  where,  indeed,  the  air  is  often  higher  in  tempera- 
lure  tliKn  the  body.  Here  the  rate  of  evaporation  depends  almost 
wliully  on  the  quantity  of  surrounding  vapor.  It'  the  air  is  hot  and 
inoiiit,  the  escape  of  water  through  the  skin  and  lungs  is  greatly  hin- 
(liTrd ;  while  it  is  greatly  facilitated  if  the  air  is  hoi  and  dry.  Hence, 
in  llw  lorrid  zone,  we  may  expect  constitutional  differences  between 
tin  other wiftc-allied  inhabitants  of  the  low,  steaming  tracts  and  the 
tnct*  which  are  habitually  parched  with  heat.  Needful  as  are  cutu- 
hotaand  pulmonary  evaporation  for  maintaining  the  movement  of 
llidi  through  the  tissues,  and  thus  furthering  molecular  changes,  it 
bio  be  inferred  that,  other  circumstances  being  alike,  there  will  be 
Bun  bodily  activity  in  the  people  of  hot  and  dry  loealitles  than  in  the 
ftaple  of  hot  and  humid  localities. 

The  evidence,  so  far  as  we  can  disentangle  it,  juetities  this  iufer- 
The  earliest  recorded  civilization  grew  u|i  in  a  hot  and  dry  re- 
gion— Kgypt ;  and  in  hot  and  dry  regions  uIpo  arose  the  Dabyloniiin, 
Anyrian.  and  I'lia'nieion  civilizations.    But  the  faets  when  staled  in 
l^nu  of  nnlions  are  far  lees  striking  than  when  staled  in  terms  of 
t*.    Oh  gluncing  over  the  rain-map  of  the  world,  there  will  be  seen 
tlmo*!  continuous  area  marked  "  rainless  district,"  extending  across 
~iJl  Afrira,  Arabia,  Persia,  and  on  thronyli  Thibet  into  Mongolia; 
from  within,  or  from  the  b-)rderB  of,  this  district  have  eonic  all 
lie  eon^uering  ravce  of  the  Old  World.    We  have  the  Tartar  race, 
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which,  paBsiiig  the  southtni  niounlain-bouiiilary  of  this  rainlt-ffl  di» 
iHci,  iifojili'd  Chiua  and  the  regions  licinccn  il  and  ludia — ihrusilng 
the  ubon^iiic^  of  iIjcsg  ai  caa  inio  the  hilly  Irndf ;  and  Vi  hicli  1;b«  kiiI 
Diit^fejisive  wares  of  invaders  not  into  tliese  regions  only,  but,  frvm 
time  to  time,  into  llie  West.  We  have  the  Aryan  race,  OTerEpTvoOing 
India  and  makiijg  its  way  westward  through  Europe.  We  h&\e  ibo 
Scmilic  luce,  iKuoming  dominant  throngh  Notth  Africa,  and,  uind 
on  by  Mobaraniedan  funalik-ieni,  conquerirg  fiails  ut  Kuiiifc.  ll.ut  ii 
to  fay,  l.csidt'B  the  E^ryptiuu  nice,  wliicli,  seeming  ly  iie  alliances  lo 
have  originully  been  of  low  type,  became  poweH'id  in  the  hoi  ami  drr 
valley  of  the  Nile,  wo  have  three  races,  widely  unlike  in  type,  ind 
ejienking  languages  clnssed  as  fundamentally  distinct,  whicb,  fnin 
difli-reni  parts  of  the  rainless  district,  Lave  tpriad  ae  invodvis  ovtf^ 
regions  relatively  humid. 

Original  stiperiorily  of  type  was  not  the  cominoa  trait  of  lli 
rac<;s:  llie  Tariar  type  is  inferior,  as  well  br  ihe  Egyptian,  Itiit 
common  li'iiil,  as  provtd  by  subjugation  of  olLir  rae< w as  uiir|:T. 
And  wiien  we  see  that  ihis  common  trait,  in  races  otherwifc  milltf, 
had  for  its  concomitant  their  long-continued  Bubjection  to  thefesjticiil 
cliniatio  conditions — when  we  find  further,  that  frcm  the  rigicii  iVnr- 
noterized  by  these  conditions,  the  earlier  waves  of  conquering  vnii- 
grants,  losing  in  moiBter  eonntricB  their  anceEtral  enerpy,  wrre 
run  by  later  wuies  of  the  eame  races,  or  of  otl:i-r  rai  es  coming  fitni 
this  rogiim,  we  get  strung  rcacon  for  iuferrirg  a  rdaticn  I  tlw  uii  "O- 
Kliintional  vigor  and  ihe  presence  of  an  air  which,  by  its  w*ariDtlisnJ 
dryness,  fiieilitaieB  ihc  vital  actionc 

A  striking  Tcrilication  is  at  hand.  On  taming  to  the  rain-mp.it 
will  be  seen  that,  of  ihe  entire  Ktw  World,  the  largest  of  the  purls  ilif 
tinguished  by  ihe  absence  of  shade  as  almost  rainlesf,  is  iliai  Ctuuil 
American  and  Ulexii  an  region  in  which  indigenous  eivilizatione  Jiirl- 
oped ;  and  that  the  only  otli>r  rainless  district  is  tLat  wl.icL  (viiitJ 
part  of  the  ancient  Peruvian  territory — the  part,  n:or(over,  in  xliid* 
the  pre-Inca  civilization  has  left  its  most  conspimous  traces.  IiiJuc- 
lively,  then,  the  evidence  jusiifies  in  a  remarkable  manner  the  plivtip- 
logical  deduction. 

Nor  ftie  there  wanting  minor  verificatione.  Comparisons  smooj! 
African  races  arc  suggestive  of  similar  eonirafts  in  const itulicu.f'Hii' 
larly  causud.  Of  the  varieties  of  negroes  Livingstone  remarks  |'"Mif- 
■ionary  Travels,"  p.  T8) :  "  Heat  alone  does  not  produce  blackiK  «f 
skin,  but  heat  with  moislore  seems  to  insure  the  deepest  hue;"  wd 
Sehweinfurih,  in  his  lately-issned  "Ilesri  of  Africa,"  similarly  rtmaii' 
on  the  relative  blackness  of  the  Penka  and  other  tribes  living  on  thl 
alluvial  plains,  an  J  contrasts  them  wiih  "  ihe  less  swarthy  and  inoreTV' 
>>u*t  races  who  inhabit  the  rocky  bills  of  the  interior  "  (vol.  i.,  p.  1*?^ 
Tlwre  seem,  generally  recogniiable,  coiresponding  diflerenco  in  «* 
crgy  and  social  advance.    But  I  note  this  diiTerence  of  color  ariM 


TBB  HTDRAUIICS  OF  GREAT  RIVERS. 


317 


in  the  same  race,  between  tliose  sulijeot  lo  a  moist  heat  and  tliose  Bnl> 
jrcl  111  3  dry  heni,  for  llip  |)itt'|iose  of  siiggesling  its  probable  couneo- 
lioa  H'itli  the  fai-t  that  tlie  ligLter-skiDueii  rat'es  nre  habiiiially  the 
■juniiuiiiit  races.   We  see  it  to  have  been  so  in  Egypt.   It  was  so  witli 
ibc  races  spreading  souili  I'runi  central  A^ia.    1  berc  ia  evidcucc  tbat 
ii      90  ill  Central  AnKrita  unri  Peru.    And  if,  beat  being  tbe  same, 
durlint'H  of  skin  accoinpaiiica  tumidity  of  ibe  air,  while  relative  ligbl- 
I  Deeii  of  skin  accompanies  dryiiesa  of  the  air,  iheii,  in  tbis  habitual 
I  ptdorai nance  of  the  ligbter-eomplexioned  varielies  of  men,  we  find 
■teber  i-Tidence  tbat  constitutional  activity,  and  in  so  far  social  devel- 
P^fceni^  i»  favored  by  a  climate  conducing  to  rapid  cvaporaiinn. 

I  do  not  mean  that  the  energy  thus  resulting  determines,  of  itself, 
Uitber  sociit)  development:  tbiit  is  neither  implied  dc'ductirely  nor 
pBlwn  inductively.    But  greater  conRlitutional  activity,  making  easy 
tit*  wnquest  of  Ifss  active  races  and  the  usurpation  of  tlieir  richer  and 
laim-  varied  habiiatf,  uUo  makes  possible  a  utilization  of  sucii  habilala 
thilvns  not  possible  to  the  aborigines. 


THE  HYDRAULICS  OF  GKEAT  RIVERS. 

A\  important  advance  in  our  knowledge  of  hydraulics  haa  been 
recently  effected  through  tbe  observations  of  M.  R^vy,  a  mem- 
Vf  of  the  Jniititule  of  Civil  Engineers  of  Vienna,  on  the  great  riven 
*'  ParanA  and  Uruguay  in  South  America.  The  results  of  bis  obscrva- 
*>otM  have  jnat  been  published  in  England,  in  a  book  entitled  "The 
^nai,  the  Crnguay,  and  the  La  Plata  Esluaries,"  an  excellent  au- 
•OBBI  of  which  appears  in  the  April  number  of  tlie  JSdhiburgfi  Jleiieio, 
ttvm  which  the  fuilowing  statement  is  derived.  Before  giving  the  de- 
Uiliand  results  of  M.  Kivy's  observations,  it  is  advisable  lo  furnish  a 
^rirf  iletcription  of  the  character  and  appearance  of  the  streams  ob- 

Thii  I<a  Plata  is  simply  an  estuary  or  arm  of  the  sea  into  which 
"nipiy  the  Crugnay  and  the  Parana.  It  trends  in  a  northwesterly 
4inwtion,  ia  TO  miles  wide  at  its  mouth,  and  150  long  to  the  mouth 
^Om  Uruguay.  Higher  up  still  it  loses  itself  in  the  Parana  Guayaza 
■nj  tlin  Paran&  dc  las  Falraaa,  fmbouchures  of  the  ParanA  proper, 
^kifli  brancliea  72  miles  above  to  form  a  delta.  The  Uruguay  and 
■fc*  l^ranA  are  the  main  arleriea  of  the  vast  basin  fbrmod  by  the 
4ndp«  on  the  west,  the  mounlain-cliain  which  runs  parallel  with 
'!)»  Atlantic  Ocean  on  the  east,  and  oti  tbe  north  by  the  great  range 
W  C'.'riIilUras  which  stretch  directly  across  the  South  American  Con- 
ioftit  al  the  fifteenth  parallel  of  «>outh  latitude.  Their  waier-shcd 
lb*  •outlwm  slope  of  these  Cordilleras,  while  that  of  the  Amazon 
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ia  the  northeni  slope.    Of  the  two  rivers,  the  PnranA  is  miicli  tli4 
larger,  being  seoond  only  to  the  mighty  Amazon  in  eiec.    It  utkio 
tnins  »n  almoet  uuiform  width  ol'  tbree-fourthii  of  a  mile  lo  a  mile,  niic 
a  depth  of  50  to  70  fuel  for  852  miles,  iu  a  comparatively  direct  line 
from  its  mouth  to  the  confluence  of  the  Paraguay.    Above  this  point 
il  ia  not  navigable  except  for  small  vesselB,  at  certain  eea^cnB  i>(  the 
year;  but  tlie  Paraguay,  which  is  undoubtedly  entitled  to  be  coniid- 
ercd  the  main  Btreaui,  is  navigable  for  1,C€0  niiles  farther.    The  bgnki 
of  the  Parana  Guayaza  rise  only  about  two  feet  above  the  water,  but 
are  of  firm  aniL  They  are  covered  with  dense  forests  of  a  gloJ-sj-lpuveiJ 
tree  called  gkba,  somewhat  resembling  the  laurel,  and  a  iliick  iiiiiier- 
growth  of  rusheii.    Tlie  neenery  relains  this  general  cliaractfT  fi/rfS 
miles,  where  a  bluff  is  sighted  on  the  right  or  south  west  bank  of  tte 
river.    About  ten  miles  higher  up,  the  river  rushes  with  great  force 
through  the  Straits  of  Oliligado,  a  pass  between  two  steep  bluffs,  alioul 
half  the  regiihir  wiilth  of  the  river  apart.    At  this  jioinl  the  ^ircjioi  if 
150  feet  deep.    Excepting  at  this  place,  ihe  loft  bank  of  the  river  ia 
formed  by  an  immense,  low  swamp,  from  15  to  30  miles  iu  wiJiti.fnr 
253  miles  from  the  mouth,  wliile  the  right  bank,  for  100  milts  sWu 
the  straits,  is  formed  by  the  high  table-hind  of  Buctios  Ayres.  Tht 
first  cataract  of  the  Parana  occurs  about  150  miles  abovu  the  wnfli- 
ence  of  the  Paraguay,  and  it  is  this  which  rendera  the  upptr  parte! 
the  river  nunavigable,  except  for  small  vepsels,  during  the  floods  wliifh 
annually  occur.    About  560  miles  above  this  cataract  are  the  Fnllsuf 
Guaira.    These  are  not  perpendicular,  as  Niagara,  but  iiiclim  il  »l  iin 
angle  of  about  fiO"  from  the  horizon,  with  a  fall  of  50  feet.  Alio" 
the  fulls,  the  Paran4  is  4,5Q0  yards  wide,  from  which  !t  suddenly  MO- 
tracts  between  granite  walls  To  to  80  yards  apart.    Into  this  past  tlw 
water  rushes  with  such  tremendous  fury,  that  climda  of  s]»r;iy  arise 
fall  in  [K^rjietuul  rain  over  the  neighborhood  ;  the  roar  is  such  tlist  do 
other  sound  can  be  heard,  and  the  listener  ia  made  deaf  by  the  tbun- 
dtr;  even  the  very  earth  trembles,  so  that  it  has  become  desolaU.  I 

The  Uruguay,  a  great  river  by  itself,  is  almost  insignifirani  in 
comparison.  At  the  mouth,  its  channel  is  broad  and  deep,  but  it  idU 
miles  above  it  dwindles  into  a  torrent  six  feet  deep,  flowing  ilitongb 
a  rocky  pass  145  feet  wide.  It  is,  however,  subject  to  floods  in  Sff' 
tember  and  October,  during  which  it  rises  at  the  rate  of  three  fci'i  r« 
day  to  50  feet  above  the  ut-ual  low-water  line.  At  this  time,  liie  vol' 
ume  of  the  river  is  gn-atly  increased  by  enlargement  of  the  walc^ 
ways,  and  a  more  than  tenfold  increase  in  the  velocity  of  the  cl^ ! 
rent,  which,  at  ordinary  limes,  ia  about  five  miles  per  hour  in  the  [»* 
described. 

The  Parnni'i,  on  the  other  hand,  although,  as  we  have  already  swiW 
similarly  subject  to  an  annual  overflow,  di^play8  nothing  like  the  vi> 
tent  fluctuations  of  supply  belongiug  to  the  Uruguay.  31.  Iti-vy  Itlll 
ns  that  the  ordinary  annual  rise  at  Kossrio,  189  miles  from  tli«  tnooth 
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of  the  Parana  Guayasa,  where  the  river  is  about  tbree-lburlhs  of  a 
mile  H'idc,  is  12  teet,  and  lliat  the  flood-levvl  is  always  maiiilaincd  for 
thm  luunths.  The  river  occasionally  rises  tu  24  feet  ahove  tbo  low- 
nWt  line,  bnt  this  is  rare,  and  its  Inw-w.-itcr  supply  never  falls  belovr 
lialflhe  volume  of  the  ordinary  flood.  At  &  point  near  RoHurio,  where 
the  river  is  4,767  feet  wide,  a  series  of  nieaeuretoeDta  has  been  made 
I  liy  H.  Bevy,  which  eoiiBtilnles  the  Urgeat  me  as  lire  me  nt  of  a  river  see- 
\  tion  yet  efiected.  "  The  depth  increases  by  a  gciille  and  regular  slope, 
l»m  that  of  a  few  inches,  on  the  left  shore,  to  72  feet,  at  a  distance 
dfabout  1,100  feel  from  the  right  bank.  Thence  it  rapidly  shallows 
tokbout  12  feet,  and  then  rises  gradually  to  the  foot  of  a  vertical  cliff, 
I  foraing  the  right-haod  shore  of  the  river."  These  measurL-ments 
■arc  made  in  January,  when  the  river  was  at  low  water.  The  aver- 
^«d«pth  was  4(4  feet,  and  the  greatest  73  feet,  while  ibe  sectional 
itei  measured  184,858  feet.  The  same  section,  during  the  ordinary 
tood,  gives  a  measurement  of  243,000  feet,  or  a  little  less  than  oue- 
Uiinl  greater.  This,  however,  does  not  give  an  adequate  idea  of  the 
Iwrease  in  volume,  at  the  height  of  the  flood,  the  left  bunk  of  the 
ri»er  is  submerged  for  many  miles.  The  flow,  independent  of  the 
(Kipe  over  the  marshes,  is  estimated,  according  to  M.  llevy'e  data,  as 
JO.OOO.OOO  metric  ions  per  hour  at  low  water,  83,000,000  at  the  ordinary 
Inod,  ntid  160,000,000  at  the  occasional  exiraurdinai'y  floods. 

The  velocity  of  a  river  depends  upon  the  inclination  or  full  of  its 
wiinw,  «nd  its  surface  velocity  can  be  ascertained  by  determining  the 
lie  of  that  fall  per  mile,  and  nice  versa  vrn  can  ascertain  the  inclina- 
llnn  liy  measurement  of  the  surface  velocity.    But,  as  every  one  who 
I'M  (tirred  up  the  bottom  of  a  brook  has  observed,  the  Burfucc-curreut 
lava  faster  than  the  nndcr-cnrreut.    The  particles  of  sand  at  the  top 
of  the  water  are  always  carried  some  distance  beyond  those  at  the 
fcoitani.    Thio  retardation  of  the  under-current  ia  caused  by  the  fric- 
tion of  the  water  against  the  bottom  and  sides  of  the  brook.  While 
lliCTtfore,  it  is  easy  to  measure  the  velocity  of  the  surface-current,  it 
bdifloult,  because  of  this  retardation  beneath,  to  determine  the  mean 
*»lodty  or  actual  flow  of  the  river.    This  hiis  never  been  satisfacto- 
dbrdone  before.    Many  experiments,  with  a  view  to  the  accompUah- 
^Blof  this  end,  have  indeed  been  made  by  eminent  men,  but  they 
failed  to  establish  the  relationship  between  the  depth  of  the 
f|bm  and  the  velocity  of  the  flow.    M.  Revy  has  establirihed  that 
Wk*  vcloctiy  of  a  river  is  directly  proportionate  to  its  depth,  diminish- 
Kogt  Of  iDOreasing  therewith.    "Thus  if  a  shaal  occurs  in  the  middle 
nf  a  channel,  ihe  velocity  of  the  current  over  the  shoal  is  less  than  that 
■'        '.-cper  water  on  either  side;  and  this  diminution  of  speed  is 
I  .  iuat*  lo  the  loss  of  depth.    So  direct  is  this  relation,  that  a 

Asa  of  the  snrfacc  velocities,  If  projected  on  an  appropriule  scale, 
itecidM  very  clo«ely  with  the  section  of  the  bottom  of  the  river, 
ay  vani  of  paraUelism  between  the  two  curves  is  Ciipable  of  explo- 
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nation  either  by  (ho  curvature  of  tbo  banka,  or  by  some  pbyMC&l  iri^ 
ularily  of  llie  cliiiiinel."  It  wna  ililmnineJ  by  actual  »]>eriniiful 
that  tlie  givateal  velocity  of  current  is  at  tbe  surface  and  tlie  Icntini 
the  bottoRi,  and  that  tlie  increase  of  velocity  "is  in  the  eiiiipk  rttio 
af  the  distaucc  from  llie  boltuni."  This  lUcidea  that  the  nicainp- 
loeity  of  a  sireiim  'i-a  to  be  found  at  half  its  depth.  A  result  I'orfK'lly 
consistent  with  the  previously  expressed  law  iliat  surface  \ekicitjfi8 
proportionate  to  depth,  it  is  iu  fact  a  corollary,  and  one  that  w>«  Vi 
tied  by  experiment. 

For  determining  ibi;  velocily  of  a  stream,  M.  Revv  employed 
instrument  called  the  eunent-nielrc.  This  consisted  of  a  pr»)|lei)e^ 
lil;e  wheel  attached  to  a  lon|;  axle  and  made  to  turn  with  ru|iidil}' 
when  inimiTsed  in  a  running  stream.  The  wheel  is  fH>lened  to  a  kind 
of  rudder  which  keeps  it  always  against  the  stream.  The  upper  tai 
of  the  axle  moves  a  set  of  cogs  which  turn  a  couple  of  indites  u]-nii< 
dial-plale.  Kl^vy  is  not  the  inventor  of  the  instrument,  hut  Iif  im- 
proved il  BO  us  to  greatly  increase  its  utility.  He  first  aseenaiiiid  tk 
correct  reading  of  the  metre  by  moving  it  through  still  water,  mid 
next  niiiile  .in  extensible  addition  to  the  axle,  so  that  the  uiBirumvnl 
could  lie  adjusted  to  any  depth. 

An  intereatiug  veriticalion  of  M.  Revy's  discoveries  with  regard  W 
the  velipcity  of  eurrenis  waa  unexpectedly  made.  "  In  two  saecesslTt 
measurements  of  the  current  of  the  La  Plata,  he  found  that  thm  "m 
a  decrease  of  surface  velocity  and  an  accompanying  increase  of  li'«*r 
velocity.  Thin  at  first  seemed  to  contradiet  his  previously-ohtiiiifd 
results,  but  on  further  examination  it  was  discovered  tbtit  the  di'[>tb 
at  those  points  was  sixteen  inches  greater.  The  w.iter  was  banki'dup 
by  its  own  mass  so  that  the  surface  fall  was  less  than  at  the  point"' 
previous  measureineni^i.  "  In  obedience  to  known  hydraulic  law,  'lii' 
decreased  surface-inclination  was  indicated  by  decreaaed  vclocii;  of 
surface-current.  But  the  power  of  the  whole  moving  macs  was  gri'iHf 
in  proportion  to  iia  depth.  And  thus,  while  to  the  su])crficial  gsw  ll« 
velocity  was  less,  the  mean  velocity  waa  greater;  and  the  river n'cp' 
with  more  resistlesa  energy  over  its  bed.  This  luminous  observitioii 
is  the  opening  of  an  entirely  new  chapter  in  hydraulic  sciciicr.  Il 
is,  ill  tact,  a  case  of  tfie  law  of  relation  of  speed  to  depth;  but  it  ii 
one  that  cuuld  scarcely  have  been  arrived  at  by  theory;  aliln'Ht'K 
now  that  it  is  experimentally  ascertained,  its  theoretic  reason  if  ^ 
tain  able." 

These  resnlts,  of  course,  require  further  verilication  elst  where,  but 
they  cannot  fail  to  be  of  the  bigbist  value  both  to  expcrimeutul  aiii 
practical  scimce,  for  they  will  at  any  rate  furnish  method,  and  ^« 
iiew  impetus  to  hydraulic  investigation.  Should  ihcy  be  vtrifii-d, 
they  probably  will  be,  it  will  follow  that  wherever  water-power  in 
sired,  as  in  mill-races,  or  abundance  of  water-supply,  as  in  aqaeiluvtl^ 
depth  of  way  should  be  secured  at  the  expense  of  breadth. 
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il  again,  ibey  will  render  valuable  aid  to  tbe  science  of  metoor- 
Blogj-  liuve  as  j-ft  no  knowltdge  ol'  tlie  constarits  of  evaporation 

fruiii  wiiter-surlaces.  Ua  this  point  tlie  Ediiiburglj  Reviewer  remarks : 
''An  uniiaually  favorable  opportunity  now  presents  itself  for  the  actual 
iWrmination  of  the  most  steady  and  remiirkable  case  of  evaporation 
Uisi  ofi-ars  on  ibe  snrtiice  of  otir  plunet.  In  its  beadlony  course  from 
llic  toot  of  llermon,  tbe  Jordan  (well  named  (Ae  descender)  may  al- 
laut  be  said  to  consist  of  three  eoulhiuous  cularacifl,  divided  by  two 
like*  and  tenniiiating  in  a  tbird.  From  the  snrfaeo  of  that  bituminous 
in,  the  whole  supply  brought  down  by  tbe  Jordan  and  its  affluents 
Il  rihaled  in  invisible  vapor.  By  an  accurate  measurement  of  the 
viiluine  liischoi^ed  by  the  Jordan,  we  sliull  be  fumUhed  with  cvnpo- 
I  data  of  the  hii'liest  value," 
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Br    EUILE  BLANCQAED. 
njUMtATBI  raOK  TIIS  MTDK  DM  MUX  HUKOU,  01  A.  ».  MlCMKOITUn. 

A  LL  beings  are  cx})oaed  lo  more  or  leas  frequent  dangers,  and  are 
a1  (-onstiMjiIy  struggling  to  defend  their  lives.  They  have  to  dread 
lihi  iiicleiuency  of  the  seasoriB,  and  must  perish  if  they  fail  to  find  a 
tidmcy  of  food  j  the  herbivorous  are  destined  to  become  a  prey  to 
la  ufnivoroiis,  and,  when  there  seems  no  need  of  a  victim,  deadly 
IUIm  i>cciir  for  ibe  possession  of  a  place  or  the  cooquest  of  a  prize. 
^Mraction  Is  a  natural  law ;  but  this  destruction  is  restrained  withiu 
Iruin  limits:  notwithstanding  the  perils  that  incessantly  threaten 
»  euttvuce  of  all  creatures,  every  iblng  works  actively  to  secure  the 
Uiitmiance  of  races.  That  instinct  of  preservation  which  goads 
■lii'iduals  to  fly  from  danger  and  seek  the  salisfaction  nf  their  mate- 
il  wants,  allows  many  to  et^cape  accidents.  If  tbe  causes  of  violent 
Mh  Twy  within  the  widest  range  among  animal  speclca,  they  are 
WAj»  [ifoporiioned  to  the  causes  that  protect  ajtaiust  it.  Fecundity, 
Hricivd  aiiiong  jiowerfiil  animals,  and  limited  also  lu  those  that  have 
ilj  lhi<  nttaoks  of  the  strongest  to  fear,  is  prodigious  among  the 

Ethat  »re  doomed  to  yield  n  multitude  of  victims.  Thus  the 
diMpf>enmtice  of  any  species  ia  only  possible  under  wholly 
lal  Mnditions.  Usually,  the  species  destroyed  at  one  point 
MImim  (o  propagate  itself  at  another:  if  abundant  at  one  period,  It 
^BiM  aiiotber,  when circumntanccB  become  unfavorable;  yet  it  lias 
f9n»ad  to  I'V  rcprenculeJ,  in  some  corner  of  the  world.  Certainty 
lid*  rMpoot  Inn  been  gained  by  exact  and  very  numerous  ohserva- 
HL    Sioo«  Um  day  wlten  the  last  grand  physical  phenomena  were 
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compleled  on  tlie  eurfaoe  of  the  globe,  few  aiiimalB  b;ave  diHappcanv), 
Only  some  great  Bpeeiea  have  become  exliiict,  and  man  slene  U  llie 
author  of  tbnl  entinction,  bo  mueli  to  be  regretted.  It  has  been  sup- 
posed that  epectes,  like  individuals,  were  doomed  to  perish. .  !l  niiglil 
be  difficiilt  to  form  any  other  conclusion,  were  we  to  consider  ihe 
relics  of  ihoBe  beings  that  have  lived  in  the  difi'ereut  geological  periodi; 
but  if  we  examine  the  world  as  it  exiais  we  are  forced  to  rejtcl  lliM 
belier,  except  ou  the  euppoaition  that  new  diaturbancee  will  be 
occur  on  our  globe. 


iliin'.wlr 


'J 


While  Central  Europe,  almost  completely  given  up  lo  NbIhh-, 
covered  with  vast  forests  and  its  inhabitants  ncre  thinly  seatlerrd, 
animals  found  few  obstacles  to  their  increase.  The  great  sjiecies,  quits 
rare  in  our  lime,  were  common  in  very  many  localities.  Wild-vMB, 
aurochs,  moose, and  stags,  roved  in  great  herds,  having  nothing  l4>  fw 
but  earnivora,  especially  bears  and  wolves.  Men  increasing  in  iiuiD- 
bers  changed  the  condition  of  the  region;  the  animals  were  driven 
closer,  and  several  of  the  more  remarkable  species,  being  easy  to  reach 
and  attack,  soon  disappeared.  The  blind  cupidity  and  love  of  drstno- 
tiou  that  possess  uncivilized  races  have  caused  the  loss  of  aniisiiU 
might  have  been  useTul  and  valuable  to  man. 

In  spite  of  all  this,  the  number  of  mammals  entirely  destroyed 
the  last  important  changes  that  have  occurnd  in  the  climates  o£  En- 
rope  is  inconsiderable.  It  is  now  proved  that  man  was  already  tu  exist- 
ence during  the  epoch  in  which  ele|>hiints  clothed  with  a  thick  fli'Wft 
the  rhinoceros,  the  cave  bear  and  hyena,  lived  in  our  counlriet,  and 
the  reindeer  was  scattered  over  the  land  in  abundance.  ThoMandl 
of  bones,  collected  Bide  by  side  with  wrought  articles,  have  civi'n  inwO- 
testable  proofs  of  this ;  but  the  ditrapjiearance  of  elephanie  and  thai  of 
several  other  species  must  be  otiributed  chiefly  to  natural  eauM^ani 
with  those  we  have  no  concern  at  present,  even  when  speaking  * 
partial  destruction.  In  fact,  various  animals,  extinct  in  sottie  pai'if 
the  world,  under  the  influence  of  aimospheric  conditions,  have  inwr 
lained  an  existence  in  regions  subjected  to  a  climate  adapted  to  tl"'*' 
The  reindeer,  which  was  distributed  through  nn  immense  gcogn[^ 
ical  range  in  the  glacial  period,  is  the  most  striking  instance  nf  ihih 

A  very  large  mammal,  whose  existence  is  not  preserved  I  j"  "tj 
tradition,  must  nevertheless  have  been  among  those  cxlerminalnHj 
man ;  that  is,  the  great-homed  stag,  also  called  the  Irish  fossil  cIVm 
animal  of  the  size  of  the  ordinary  elk,  wilh  ihe  general  form  of 
stag,  and  enormous  horns  attaining  a  spread  of  more  than  nine  W- 
Helics  of  this  magnificent  elk  have  been  found  in  the  boggy  lamUDT 
France,  England,  Italy,  Germany,  and  Poland.  But  tbe  remaint  ^ 
this  superb  animal  are  chiefly  found  in  Ireland,  under  those  ]>fat-lKJl 
which,  in  all  probability,  were  formed  at  no  very  remote  perioL 
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^ng  from  tbnt  circiimst.iDce,  nnturnlietB  are  inclined  to  tliink  that 
peat-Lomed  elk  tnuRt  have  lung  eiii^'ivcd  the  extint^tioo  of  the 
Ipachj-dcrins.  Of  late  years  bones  of  this  specks  have  been  found 
cfa  quantities  as  to  allow  the  construction  of  entire  skeletons, 
le  existence  of  the  Iiish  elk  is  too  much  a  thing  of  the  past  to 
eived  historic  mention,  the  case  is  otherwise  with  the  great 
of  Europe  {^Bos primi'jeniua  of  naturalists),  an  animal  whose 
nssed  by  a  third  that  of  our  domestic  oseii.  This  ruminant 
■H  abundant  remains  in  the  bottoms  of  water-courses,  in  alluvials, 
lrag«,  and  caves.    Like  ihe  bison  which  slill  survives,  it  iiihiibited 

E[9ls  of  Central  Europe  less  than  1,000  years  ago.  The  fact 
hI  by  the  writings  of  old  autliors.  CiBsar  was  not  acquainted 
B  litson,  but  he  describes  with  vivid  touches  the  wild-oxen  of 

S'cynion  forest,  which  he  calls  by  the  name  of  the  urus.  "They 
lays  the  Roman  conqueroi-,  "  a  stature  little  below  that  of  ele- 
;  iu  appearance,  color,  and  form,  they  are  like  bulls.  Of  great 
Mds  and  extremely  jiowerful,  they  spare  neither  men  nor  beasla 
Been,  They  are  taken  in  trenches  skillfully  prepared.  The 
■  fit  themselves  to  endure  fatigue  by  the  practice  of  hunting 
Binuls.  Those  who  kill  many  of  them  display  their  boms  pub- 
m  proof,  and  receive  great  applause.  Tlie  nrus  can  neither  be 
1  nor  ftcciislomed  to  the  sight  of  man,  even  though  taken  very 
The  horns  of  these  animals  dilTcr  much  from  those  of  our 
"iw,  shape,  and  appearance.  Tlicy  are  much  sought  after 
tires,  who  decorate  the  edges  with  a  silver  circlet,  and  use 
goblets  at  great  feasts." 
two  bovine  species  of  ancient  Eurnpe  are  plainly  designated  in 
▼ffrses :  wild-oxen,  with  great  horns,  and  bisons,  with  shaggy 
Pliny  makes  the  same  distinction  between  the  wild-oxen  of 
bUons  having  a  m.inc,  and  the  urns  remarkable  for  siren;;!  h 
which  the  name  of  htiJnihi>i  is  commonly  wronglr 
e  really  belongs  to  the  biiftiilo  {Boa  bubaliia),  an  ani. 
•  to  Asia,  and  long  ago  well  known  to  the  Greiks;  but  it  is 
ly  naed  in  the  middle  ages  to  denote  the  tmts  of  Ca;fl[.r.  TIjc 
h»d  not  disappeared  from  the  forests  of  the  Vosges  and  Ar- 
nritig  the  first  ccntiiri'  S  of  the  French  monarchy,  for  Gregory 
relates  that,  by  order  of  King  Gontran,  a  chamberlain,  his 
and  a  fon-st-keeper,  were  put  to  death,  for  having  killed  n 
il'*  in  n  royal  forent  situated  in  the  Vosges.  Besides,  Veniin- 
unalu*,  the  poet,  bishop  of  Poitiers  in  500,  mentions  in  his 
'tc  tnibal  among  the  animals  hunted  in  Ardennes  and  the  Yos- 
iogoor,  the  tirsl  mayor  of  the  palace  of  Aiistrasin,  mentioned 
The  <'ii«iencu  together  in  the  Central  European  forests  of 
mminnnts  mentioned  by  Latin  authors  is  once  more  attested 
,ge  in  the  famous  poem  of  the"Nif)e!ungcn."  Il  is  the  descrip- 
magnificent  hunt;  the  Burgiindi  dwell  on  the  banks  of  the 


334 


THE  POPULAR  SCIBXCE  MOXTnit. 


Rhiac,  and  their  l.iiig,Gmitfacr,lcatlH  Siegfried  thi;  Strong,  the  hen  of 
the  poem,  inio  the  forest  of  Odenwald,  whei  e  dwell  beure,  elLs,  wH- 
Ifonm,  stags,  and  oxen.  Sii^gfried  distiiiguiebes  hiniGelf  smong  nil 
his  comrades  by  ktlliog  u  grtat  number  of  wild  beafito,  and  hiwiiil; 
others  a  bison  and  four  iirtia.  Aei'ording  to  EL'tciiait,  ihe  Iravni'il 
Bem-dictine,  the  great  ox  or  bubal  was  dill  existing  lo  the  llyro^iubii 
forest  in  Charlemague's  time,  and  cei  laiiily  in  some  parts  of  Hi-lvrtrx 
A  proof  of  the  latter  point  is  given  by  the  eftlalogue  of  mean  in  use 
among  the  good  monks  of  S;iini-Gall ;  the  urus,  or  bubal,  and  the  Wkd 
both  appear  on  the  list. 

Thus  it  is  impossible  to  doubt  that  ttro  wild  bovine  epecies  were 
living  in  Europe  till  tiie  eleventh  century  ;  but,  dating  from  thai  epotb, 
nothing  more  is  said  of  the  greai-honied  ox,  the  tirvis  of  Cresar,  tht 
bubal  of  common  people,  Tlie  utter  silenee  of  all  writers  (^howa  ibil 
the  doBtruction  of  the  species  was  complete.  One  of  the  finest  animiil* 
in  the  world  had  become  extinct. 

Very  soon  after  naturalists  had  begun  lo  ecarch  for  the  remairu  A 
animals  belonging  to  ancient  geological  periods,  they  dug  up  boiicp  of 
a  huge  o;c,  with  remains  of  the  core  of  bonis  of  surprising  size.  Whole 
beads  and  dilferetit  parts  of  skeletons  were  found  in  rivers,  musbi^ 
peat-bogs,  in  the  north  and  east  of  France,  in  Englaml,  Germany,  Mil 
Italy.  After  careful  examination,  Cuvicr  did  not  hesitate  to  recgiuM 
in  these  bones  the  relics  of  the  urus  of  the  anci<'Dls;  the  fact  was  pul 
beyond  doubt  by  comparison  of  texts,  and  studies  of  the  chamcicfi'' 
tics  known  to  osteology.  But  that  illuetrions  xoologist,  in  regar<liD| 
SB  tlie  primitive  slock  of  our  domestic  Bpeeies  that  great  wild-ox  fit 
scribed  by  Ciesar  and  Imnled  by  Charlemagne's  contemporatiM.ftU 
into  an  error  that  is  now  fully  admitted.  Our  oxen  came  from  Af'a 
in  spite  of  conditions  very  favorable  lo  bodily  development,  they  rci 
3  size  far  less  than  that  of  the  wild  species,  and  are  distingui^iicd  f 
them  by  ueveral  marks,  particularly  by  the  curve  of  the  tioms.  Mol 
plying  freely  for  three  centuries  in  the  pampas  of  South  AmericB,t" 
show  no  tendency  to  take  the  dimensions  or  other  characteristic* 
the  urus,  which,  moreover,  was  never  subdued  to  the  yoke  by  m»n. 

At  a  later  date  than  that  of  Cuvler's  writings,  a  profesporof  W" 
Eojordus,  obtained  nn  almost  perfect  skeleton  of  the  gi-eat  ox  of 
ancient  Gallic  and  German  forests,  and,  suj  posing  the  species  lo 
fossil,  lie  gave  it  the  name,  which  is  now  generally  used,  of  Sotpri 
genius.    Of  very  late  vears,  fortunate  discoveries  encouraged  the  h 
ofsueceBB  in  recoiistrucling  the  history  of  himmnity  previous  10 
toric  limes,  with  the  aiil  of  materials  obtained  by  cxeavstion. 
Bcarcdies  carried  on  with  extreme  ardor  have  collected  a  vast  iium 
of  objecia  that  throw  nn  entirely  new  light  on  the  life  of  men 
nnimalfi  in  ihe  epoch  called  pi-eliistoric.    Remains  of  the  Bm  } 
tjeni'it  have  been  discovered  in  great  quantities  in  grottoes,  sandy 
posits,  and  alluvial  soil ;  and  some  have  been  obtained  frf>in  tbe 
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ubiutions  of  Lake  Cunstance,  where  thoy  have  been  made  into  uteti- 
(ik  Ky  this  means  every  ibing  rcliiliiig  to  the  grent-hoi*ned  n'ilcl-ux 
lU  Wome  thoroughly  kiinwii.  The  Jto»  priiniijenitia  \e  no  olhtT 
hsD  ihu  uru8  of  Csesar,  Seneca,  iind  Pliiiy,  the  bubaltis  of  Fortmiatus 
nJ  Gregory  of  Tours  ^  species  contemporuneous  with  the  great 
vctiyilenns  and  greai,  cumivora  extinct  long  befure  historic  timeo, 
ut  whioh  continued  to  live  amid  the  forests  of  Central  Europe  until 
ompletely  exterminated  by  men,  only  eight  or  ten  centuries  ago. 

The  bison  of  the  aneients,  now  called  the  aurochs,  is  not  entirely 
Mnyed,  though  its  curly  complete  disappearnncc  is  ihrcalcncd.  It 
VHves  in  the  condition  of  a  zoological  specimen,  and  there  have  been 
^portuntties  of  lute  of  seeing  it  in  some  menageries.   Fonnerly  it  was 

rover  the  greater  part  of  Europe,  but  it  has  only  been  fomid 
uin  n-gions  since  the  liisloric  period  began.  Arislolle  mentions 
ander  the  name  of  bonaeu»,  as  nn  animal  of  Po^onia,  that  is,  of  the 
irt  of  Tlirace  which  is  now  Bulgaria,  .ind  gives  a  tolerably  exact  do- 
riptioii  of  it,  Tliat  which  particularly  strikes  the  Greek  anthor  in 
t  bonasus  is  its  body,  larger  than  that  of  the  common  ox,  the  muue 
veriug  its  nape  to  the  shoulders  and  falling  over  its  eyeti,  and  the 
Mlly  huir,  of  a  reddish  gray  on  the  lower  parts ;  marks  whioh  agree 
\\t  with  those  of  the  bison,  Oppiun  and  Pansanias,  as  well  as  Sen- 
tl  »)d  Pliny,  Bjicak  of  the  bison,  so  easily  rec<)gnizeJ  by  his  heavy 
ick  and  shoulders,  rounded  forehead,  shaggy  hack,  and  long  legs, 
wiu  supposed  that  the  aurochs  had  already  disappeared  from  Gaul 
th«  lime  of  the  Roman  invasion,  because  Ca'i^ar  makes  no  mention 
it.  The  proof  is  imperfect,  and  it  cannot  be  doubled  that  the  bison 
U  Mill  i-iistiog,  several  centuries  later,  together  with  the  gn-.it  wild- 
t^Ct  laMt  in  Ardennes  and  the  Voegcs.  It  seems  to  have  maintained 
wtf  much  later  in  the  great  ilercynian  forest,  which  stretched  from 
It  Ithine  to  the  Danube;  but,  ri nee  a  date  thai  cannot  he  exactly 
tad,  it  has  et-ased  to  inhabit  the  eastern  parts  of  Europe.  In  our 
ne  there  remain  only  a  few  pairs  in  Lithuania,  in  the  forest  of  I3iu- 
Tieu  uid  in  the  Caucasus.  In  the  latter  country  it  would  appear 
(It  tho  sorocbs  is  now  c|uite  rare,  for  Prof.  Brandt,  of  St.  Petersburg, 
\»taeant  who  has  given  most  study  to  the  mammals  of  Ilnssia,  had 
m  that  the  disappearance  of  this  fine  animal  was  complete  ;  but  he 
•nnd  that  tjiey  were  still  to  be  met  with  in  a  locality  called  Rudeln. 

r»c«nily  we  have  been  informed  that  a  small  herd  of  some  tifly 
linuU  was  known  to  exist  near  the  village  of  Atzikhar.  on  the  upper 
■rvop.  Not  a  solitary  one  wotdd  remain  either  in  Lithuania  or  the 
lacaaaa,  did  not  tho  Kusnian  law  forbid  taking  or  killing  an  aurochs 
thout  impen.il  permission,  under  pain  of  death. 
thn  oik,  ilie  stag,  the  chamois,  and  the  wild-goat,  still  belong  to 
r  Enropfiati  fauna ;  but,  unless  measures  are  taken  to  check  the  de- 
BCliui)  of  thwe  mammalB,  very  few  centuries  will  pass  before  their 
■pl«M  «itOTiniaatioii. 


336  TBE  I'OPITLAR  SCl£yCS  JfOXTSLT, 


i 


Every  one  who  visits  a  muflcum  of  natural  history  osixTirnrua 

Burprii^e  at  si^^bt  ol'  the  mnoBe,  a  kind  of  cnormoiiH  deer.    A  {.■luiii»» 
furm,  long  legs,  a  thick  muzzle,  an  cKi'enicly  short  neck,  a  tutX  o 
the  wiihei-fl,  a  dewlap  fringed  with  hair  wnder  the  threat,  give 
animal  an  exirnordiiiary  appearance,  which,  iu  the  male,  ie  liei^ 
ened  by  huge  boms,  flattened  and  serrated  on  the  outer  edge,  TIm 
monso  iuhahiia  the  marshy  forests  of  the  northern  parts  of  Euro].* 
and  America ;  it  in  aflinned  that  it  may  still  be  found  at  some  (loiiiu 
in  eastern  Germany,  and  it  is  chiefly  met  with  in  Sweden  and  No^ 
way,  Lithuania,  the  north  of  Russia,  Siberia,  and  Tariary.  It 
formerly  spread  over  all  Germany,  aa  the  hums  of  the  middle  agrs 
preserved  in  narratives  prove.    For  the  authors  of  the  aevenleenlh 
or  eighleenih  century  the  moose  eoiiliiiucs  a  tolerably  common  sjit- 
cica  in  Poland  and  Sweden,  but  is  rare  for  the  moderns,  Thoiijrb 
become  quite  uncommon  in  Europe  within  a  hnndred  years,  it  ciilin- 
ued  very  abundant  at  the  same  period  in  the  Northern  United  Slulet 
of  America;  but  every  winter  it  is  more  eagerly  pursued,  and  ihu 
fine  animal  has  ceased  to  be  reckoned  among  the  resources  of  fooilfcU 
the  iuliabitauts.  ^ 

Id  early  days  our  European  deer  roved  everywhere  in  herds  unJit 
the  great  forests,  and  now  scarcely  any  of  them  exist  in  France,  eitcpl 
in  particularly  well-protected  forests,  where  they  may  be  counted  Ij 
single  specimens.  Every  one  has  heard  retired  hunters  say  again  ind 
again,  in  speaking  of  deer,  "Very  soon  there  will  be  no  more  oI,, 
them.''  The  smaller  ruminants,  that  delight  in  the  cliffs  of  the  lii 
est  mountains,  and  tlie  neighborhood  of  glaciers,  are  tpnred  h«  lili 
Tlie  dei^tniction  of  the  chamois  and  wild-goat  is  going  on  with  tami 
able  rapidity,  and  it  is  completed  with  no  other  object  than  the  dci: 
of  exhibiting  skill.  The  mountaineer  is  [>roud  of  having  killed  »  t\ 
raois,  and  if  he  kills  several  be  thinks  himself  a  personage  descrv 
admiration.  Go  to  Switzerland,  and  they  will  show  you,  in  a  liund 
places,  some  part  of  the  mountains  where  herds  of  chamois  wvn  ti>f- 
merly  seen,  and  you  will  hear  it  almost  uniformly  declared  tlint  nu' 
there  are  very  few  of  tiieni,  or  none  at  all,  left.  Go  to  the  Pyren'' 
iu  that  region,  where  the  chamois  is  called  the  isar,  they  will  tell 
that  the  isar  is  now  exceedingly  rare.  The  chamois,  the  single  Ei 
pean  representative  of  the  antelope  gronp,  being  found  scattered  i>' 
all  the  great  mountains  of  Europe,  will  doubtless  long  maintain  it 
against  the  unceasing  pursuit  of^hunters;  but  the  pretty  wild-goal 
the  Alps,  once  very  widtly  spread,  no  longer  exists,  escept  in  a 
confined  part  of  the  Piedmontese  Aljis,  and  perhaps  in  some  rook 
Mont  Blanc.  The  chamois  and  goat,  agile  animals  frequenting 
inaccessible  regions,  swill  lo  fly  at  the  approach  of  danger,  oftta 
escaped  the  hunter's  aim  when  the  weapon  carried  no  great  distauwi 
long-range  guns  have  become  the  sfoarge  of  Alpine  animals. 

Thus,  within  historic  times,  the  £o»  primiffeiiius,  the  htig*. 
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lorued  oz  of  Ganl  and  Germany,  has  been  exterminated.  The  bison, 
tie  Inrgrst  of  mammala  in  modern  Europe,  is  on  the  point  of  disap- 

C'lig.  The  other  wild  ruminants  are  tlireatened  with  more  or  less 
te  (.-rlinrtion,  and  the  local  authorities  in  eacli  country  hardly 
nndcraift'iil  the  imporiauce  of  checking  a  deplorable  mischief  which 
will  siion  be  lieyond  remedy.  • 

The  history  of  the  beaver  is  loo  well  known  to  be  repeated  at 
'uigtli.  A  mammal  of  the  highest  interest  from  its  habits,  valuable 
far  the  products  it  yielded  lo  commerce  and  mamifnctures,  the  beaver, 
tbe  largest  of  our  rodents,  was  abundant  in  France  and  a  great  part 
of  Eur»|w,  down  to  the  middle  ages.  In  our  day,  its  existence  is 
lltnost  queetionable.  For  several  centuries  they  have  been  seen 
dull'  on  the  banks  of  the  Rhone,  or  some  affluent  of  that  great  river, 
«J  the  few  individuals  observed  in  their  solitude,  far  from  being  ob- 
JmH*  of  special  protection,  have  always  been  killed.  It  seems  that 
lultK  lately  a  little  family  of  beavers  was  discovered  on  an  island  of 
Ue  Rhone ;  it  was  a  piece  of  good  luck,  bringing  the  hope  of  seeing  a 
||My  extinct  species  revive  again  id  the  country.  They  were  all  do- 
llied without  mercy  ;  such  a  piece  of  stupidity  is  possible  among 
iiriliKeJ  people,  when  those  who  commit  it  do  not  even  uuderBtand 
Ihe  wrong  they  are  doing.  At  [treseiit  beavers  are  hardly  more  com- 
laoQ  in  the  other  parts  of  Europe  than  they  are  in  France,  and  evcry- 
rbcru  tbfir  bnried  bones,  in  mud  and  peat-bogs,  remain  the  witness 
rftbone  associations  which  were  the  wonder  of  animal  life.  In  Can- 
ids,  Wavera  almost  identical  with  those  of  Europe  were  still  quite 
ptitfrally  found  at  no  very  remote  lime;  but  they  have  become  es- 
Iwoely  rare.  Their  destruction  has  been  brought  about  very  rapidly, 
Ihroagh  the  cupidity  of  those  great  companies  formed  in  Xorth  Amer- 
■|fa|ha|Ht  century  for  trading  in  furs. 

^PHHntion,  jiursiied  in  a  senseless  fashion,  has  not  only  fallen 
<tym  Ian*)  mammnlFt,  but  has  been  carried  on  as  to  marine  species  with 
*'«grpat<T  fury.  The  large  animals  of  the  sea  g.ave  rise  to  active 
(*ln»try  niid  important  curamerce ;  but  selfishness,  and  the  love  of 
which  forget  the  future  in  the  present,  have  dried  up  lhat  source, 
lury  »go,  the  whale  was  the  object  of  most  profitable  fisheries, 
ow  huge  ootacea  are  now  so  nocommon  that  their  pursuit  is 
up  by  most  of  the  nations  that  once  grew  rich  by  following 
bal«-r»  were  not  content  with  the  capture  of  old  Rsb,  but  look 
ones,  of  very  liltlc  value,  as  well  as  those  full-grown.  The 
m  f»-Il  in  depriving  others  of  the  possibility  of  a  good  catch 
thrvc  years  laliT  was  too  great  lo  permit  the  reflection  that 
would  thus  soon  become  impossible  for  all  whalers, 
rytiM,  an  herbivorous,  cetaceous  animal,  belonging  to  the 
'o  and  dugoug  group,  catlcd  sea-cows  by  the  inhabitants  of 
?t*,  WM  common  a  few  hundred  years  ago  in  the  latitudes  of 
g**  UUndt.  Thi»  animal,  which  attained  a  length  of  about 
n>i_  T. — Si 
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sixteen  feet,  was  valuably  as  a  resource  for  tlie  northern  tribes,  espi 
cially  the  Esquimaux;  the  flesb  provided  very  aeccptablo  food,  aii' 
the  skin  wna  of  use  in  making  their  citnoes.  The  puriiuit  of  the  ryiiu 
has  been  followed  unceaBiugly,  without  the  least  restraint,  and  thee 
useful  cetacea  entirely  destroyed;  the  last  living  one  was  taken  - 
1768.  • 

The  rytina,  covered  with  a  bare  skin,  black  in  color,  and  wrinkle 
like  the  bark  of  an  oak,  had  a  muetnebe  with  hairs  as  thick  as  tb 
quill  of  a  pigeon's  feather.  These  harmlenB  animals  delighted  iu  hen) 
iug  together,  young  and  old  mingled,  and  a  male  and  female  were 
often  seen  moving  about  together,  accompanied  by  their  young  fwo- 
ily.  Tlie  rytina  usually  haunted  rather  shallow,  sandy  places,  partico- 
larly  near  rivers.  They  fed  on  various  marine  plants,  showing  » 
preference,  however,  for  a  parlicuhir  kind  of  sea-weed.  Tlie  animal* 
were  often  seen  browsing  as  they  swam  slowly,  or  walked  along  llie 
bottom,  stepping  leisurely,  like  cattle  in  the  fields,  and,  when  siln- 
fied,  coming  to  the  shore  to  lie  on  their  backs.  Sometinirs  in  tbe 
winter  they  would  be  caught  and  confined  under  the  ice,  and  die  for 
want  of  air,  their  bodies  afterward  washing  ashore.  This  explailt 
the  ease  with  which,  even  now,  great  quantities  of  the  bones  of  thfl 
herbivorous  cetacea  of  Behring's  Islands  are  collected.  All  th»t  w 
know  of  this  animal's  history  has  been  handed  down  to  un  by  t)w 
memoir  of  a  naturalist  and  physici.in,  Steller,  published  in  1T5I,  Be 
accompanied  Behring  on  his  voyage  to  the  northwest  of  Anufif* 
After  the  wreck  of  the  ship,  followed  by  the  death  of  the  comninndtf 
and  the  greater  part  of  his  crew,  Steller  remained  on  the  islanii<,tO 
which  he  gave  the  name  of  the  Russian  navigator,  till  the  esikn 
eBcai>ed  from  the  wreck  had  built  a  vessel  out  of  the  fragments  of  tit 
ship,  which  gave  them  the  means  of  reaching  Esmtcbatka.  V«T 
lately,  liussian  zoologists  have  made  all  possible  efforts  to  reilisctn* 
Stellt-r's  rytiua,  but  all  the  labor  of  llieir  researches  has  been  fniiili*  i 
They  have  only  succeeded  in  procuring  some  of  the  animal's  IwitW 
Bod  in  1861  the  sacantt  of  St.  Petersburg,  Moscow,  and  HelKiiigf'''^ ' 
had  the  satisfaction  of  receiving  almost  entire  skeletons,  sent  to  ibJ 
t!ovenior  of  the  Russian-American  possessions,  which  gave  an  opp*! 
tunity  for  important  studies  on  the  osteology  of  this  singular  Mla«*' 
by  Brandt  and  Xordmann. 

a. 

The  losses  suffered  by  birds  have  be*n  different,  and  for  more  I 
ons  than  those  of  mammals ;  various  species,  highly  remarkable  ra 
for  great  »ixe,  or  for  almost  exceptional  pecnliaritics  in  cnnrnrmal 
have  completely  disappeared.  As  to  some,  the  fact  is  cenain,^ 
the  presumption  is  strong  as  to  others.  Incapable  of  flight,  and 
fined  to  islands,  these  birds  conld  not  escape  the  attacks  uf  men,] 
men  have  exterminated  them. 
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When  Pedro  de  Masearenhas  discovered  the  it^Ianda  of  the  Indian 
Ocean,  is  the  early  years  of  the  sixteenth  ccutnry,  Manritiiis,  Rndri- 
gwei.  Bourbou,  formiTly  St.  Appolonia,  and  now  Riunion  Island,  which 
were  Palled,  after  ihe  name  of  the  PortngncBe  navigator,  the  Mascnrene 
Islsndfl,  these  regions,  covered  with  rich  vegetation,  were  inhabited 
by  birds  in  great  numbers.  Besides  specica  belonging  to  groups  repre- 
wmed  in  olber  parte  of  the  world,  as  parrots,  sparrows,  pigeons,  duets, 
tlMB  were  living  some  species  which  exeited  the  astonisliment  of  the 
urigators  by  their  really  exlraordinary  appearance.  There  were  the 
(Wfr,  or  dodo,  and  the  hermit-bird,  which  have  furnished  modern 
Mlbor*  the  theme  for  uumberlees  writings.  Naturalists  long  chcr- 
iilwd  the  hope  of  finding  again,  at  Bome  point  of  the  globe,  those 
•Ifwi^  creatures  which  had  no  near  relationship  with  any  other  liriiii^ 
Wing ;  but  the  moat  icealoua  research  has  been  fruitless,  and  the  hope 
u  ibaiiiioaciJ.  Many  efforts  have  been  made,  with  the  aid  of  some  re- 
WUDii,  ftud  a  few  imperfect  sketches,  to  reconstruct  those  strange,  es- 
tiiKl  birds  in  a  scientific  way,  without  any  early  satisfactory  resnlts. 
Ulply,  the  lionea  of  these  vanished  species,  gathered  in  tolerably  large 
^uuilities,  either  at  Rodriguez,  or  from  a  marsh  in  Mauritius,  have 
fublvd  us  to  gain  clearer  ideas  of  them. 

Tlie  dodo  exceeded  the  swan  in  size,  and  presented  the  most  ex- 
intirdinary  appearance.  It  had  a  massive  body,  supported  on  thiek, 
'bun  legs,  like  pilliira,  a  swollen  neck,  a  round  head  set  ofi"  by  a  fringe 
fi'athers  brought  forward  over  the  face  like  a  hood,  great  blaek 
•ye*,  ringed  with  white,  and  a  huge  bill,  of  which  the  two  mandible?, 
nuodi-Hl  nod  broad  at  the  end,  and  terminating  in  a  point  in  the  other 
ditvction,  have  been  compared  to  two  spoons  laid  with  the  hollow  of 
Ihe  howls  against  each  other.  The  dodo  had  wings ;  bnt  these  wings, 
^nitc  vmall,  mere  elements  of  wings,  could  bo  used  for  nothing;  it 
W  a  tjiil,  but  the  tail  was  reduced  to  a  sort  of  tuft,  made  of  four  or 
8*1"  enrly  feathers.  Then  it  had  silky  plumage  of  a  gray  color,  lighter 
umbi;  lower  parts  than  on  the  back,  and  shaded  with  yellow  on  the 
*ing»  and  taiL    The  animal,  absolutely  ugly,  clumsy,  and  stupid  in 

i '-     1..  iuKpired  repugnance.    Buffon,  who  spoke  of  it  as  we  do,  from 
•  and  'leKcriptions  given  by  ancient  obsen-erfi,  says,  that  it 
■  "  taken  for  a  turtle  muffled  in  a  bird's  skin. 
l:i  -  arliest  notices  nfihe  natural  productions  of  Mauritins  Island 
Mac  to  lu  from  a  voyage  maile  by  the  Dutch,  in  1598.  Cornelius 
V\ti  Nfck,  tlir  leader  of  the  expedition,  finding  the  island  iiniiihahited, 
mok  (Ml ••>■.■•  ion  of  it,  and  traveled  through  the  country  with  his  com- 
fuioM,  ftnO  in  the  account  of  his  voyage  he  notes  the  most  remark- 
•Uf  auinuil*  and  vegetables  that  were  met  with  on  the  island.  Ho 
Ppeska  of  the  dodo,  described  as  a  W<ilgi:offpl,  "a  disgusting  bird," 
IW  ftuimal,  n  pri'scnied  by  a  rather  eonrsely-executefl  picture,  in  de- 
wrtbnl  in  ticiple  temut,  of  which  this  passage  will  give  some  idea. 
'It  b  a  bird,**  the  narrator  says,  "  which  we  called  thp  disgusting 
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bird,  the  size  of  a  swan,  has  a  round  lail,  covered  ivith  two  or  tlire 
cnrly  tufts,  bas  no  wing§,  but  iui>tead  of  them  there  are  three  or  fon 
bl.ick  tufts  ;  of  thi'se  birds  we  caught  a  certain  number.  .  .  .  We  cooket 
the  bird ;  it  was  so  leathery  that  we  oould  not  boil  it  enough,  but  wi 
ale  it  half  raw." 

In  1(101  two  Dutch  squadrons,  one  commanded  by  HovmaoiiE,  tli 
olhcr  by  Van  Heeniskerk,  sailed  together  from  the  East  Indies  on  llifS 
return  to  Europe.    The  vessels  soon  parted,  those  of  Hcemskerk  aa 
cbored  at  the  island  of  Mauritius,  and  this  time  the  crews  found  tb 
dodo  remarkably  good  eating.    They  probably  understood  better  iban 
Van  Neck's  men  how  to  prepare  them,  and  those  they  killed  were  per- 
haps falter  or  younger,    Tbey  ate  a  great  number,  and  salted  otbtn 
down  for  the  remainder  of  their  voyage.    Other  birds  abounded  iiilbf 
island,  but  were  less  easily  caught  than  the  great  dodoe,  which  had  no 
power  to  fly,  and  no  other  means  of  defense  ihan  their  hoge  bills,  lu 
the  years  following,  Dutch  navigators  often  l.inded  at  the  Wauritiut, 
and  the  dodos,  Idllcd  with  clubs  by  the  sailors,  always  furnished  i 
large  part  of  the  crews'  provision;  they  worked  zealously  forth«<!f 
elruction  of  the  poor  birds,  unable  to  escape  pursuit.  The  EngliehiMii| 
Sir  Thomas  Herbert,  visiting  the  i6land  iu  162",  found  the  dodo  ttill 
there;  and  Francis  Cauche,  a  French  sailor,  author  of  the  narraii»ei>r 
ft  voyage  to  Madagascar,  touching  at  Mauritius  in  1G3S,  also  sawlk'K 
the  dodo,  or,  as  he  called  it,  the  naznr-bird,  which  bnilds  ils  nest  frpm 
a  heapf  of  grasses,  on  the  ground.    About  the  same  date,  a  living  iIdJo 
was  ^hibitcd  in  London  :  fortunately,  artii^ts  took  the  opportuiiiu  I" 
draw  from  nature  the  likeness  of  this  strange  bird,  and  the  Dutrl' 
painter,  Roelandt  Snvery,  in  particular,  depicted  it  under  variou' 
aspects.    Id  this  way  the  general  appearance  of  this  extinct  ^pti^"' 
has  been  preserved  for  us.    After  the  death  of  the  one  brongiit  uliu' 
to  England,  it  was  stuffed,  and  at  last  found  a  place  in  tbe  oiuMnm 
founded  at  Oxford  by  Ashmole. 

Up  to  1644  Mauritius  Island,  pretty  frequently  visited  by  nsv 
tors,  had  remained  unpeopled;  but  in  that  year  the  Dutch  fotindrdj 
colony  in  it.    Such  an  establishment  of  course  brought  about  the  i 
tinction  of  the  dodo,  in  which  the  dogs,  cats,  and  pigs,  introduced  iojj 
the  country,  no  doubt  did  their  part  by  e.<Ltiug  the  young  and 
eggs.    The  last  e\-idenee  of  the  dodo's  uiislunce  dates  in  1081;  ilj 
given  by  the  log  of  an  English  sailor  named  Harry,  aboard  a  vu 
that  wintered  at  ^lauritius,  honien-ard  bound  from  India.  In 
document,  preBcrved  among  the  manuscripts  of  the  British  Mus 
the  dodo  is  mentioned  na  having  very  tough  flesh.    And  here  th<  I 
part  of  the  strange  creature's  history  ends. 

In  1093  the  French  naturalist  Lei^uat  pursued  for  several  mo 
an  exploration  of  Mauritius  Island.    He  describes  a  number  of  anin 
Been  in  the  country,  but  he  neither  met  with  the  dodo,  nor  did  i 
one  speak  of  it  to  him.    The  bird  was  extinct,  and  all  attempttl 
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find  it  viiin ;  far  less  tfaaD  a  century  hnd  sufficed  for  the  destruction 
ot »  species  once  abundant  at  oue  point  on  the  globe. 

At  the  period  the  dodo  lived  in,  the  natar.1l  acieuces  were  very 
liitle  advanced,  and  the  animiil  was  not  the  subject  of  any  serious 
Miiiiy.  Long  afterward,  zoologists  continuing  to  be  struck  with  the 
ujiusus!  interest  attaching  to  this  extinct  bird,  which  was  quite 
Doiqae  in  creation,  felt  a  laudable  desire  to  complete  the  imperfections 
loll  by  ancient  accounts  of  it;  but  the  materials  remaining  to  throw 
light  OD  llio  subject  were  very  scanty.  Tlie  stuft'ed  specinieu  that  bad 
figared  10  the  Oxford  Maseum  had  been  sacrificed  in  1755.  The  viee- 
cbiucellor  of  the  university,  and  the  other  commissioners  charged  by 
Athmole  with  the  care  of  preserving  the  treasures  he  had  collected, 
tame  at  an  unfortunate  hour,  as  the  excellent  StriekUnd  says,  on 
tbtir  yearly  visit  to  the  museum.  The  poor  specimen,  more  than  a 
etntory  old  and  doubtless  much  dilapidated,  yet  invaluable  as  the 
hit  of  the  dodos,  was  committed  to  the  flames  by  order  of  the  iutelH- 
{[tnt  manngcra.  By  good  luck,  again,  they  preserved  the  head  and 
One  foot  of  the  animal ;  scientific  interest  had  nothing  to  do  with  the 
FMcnc;  it  was  what  the  world  calls  an  act  of  good  administration. 

Whfn  modem  zoologists  undertook  to  examine  the  characteristics 
M'l  natural  affinities  of  the  dodo,  the  relics  saved  consisted  only  of 
tliv  bead  and  foot  existing  in  the  Oxford  Museum,  a  foot  in  the  collec- 
IW  of  the  British  Museum  at  London,  a  head  at  Copenhagen  forgot- 
t'O  for  two  hundred  years  and  found  again  by  chance,  and  a  beak  at 
Prijue,  more  recently  recovered. 

Tliesc  wretched  remnants  ami  the  sketches  already  mentioned, 
*hcn  examined  and  compared  from  different  points  of  view,  opened 
a  Krld  for  dissensions.    A  single  fact  was  patent  to  all  eyes,  the  very 
pi-fiilitr,  very  abnormal  character  of  the  dodo.    Natnra lints,  ns  is 
I'nnlly  the  case,  at  first  struck  by  pecniiarities  of  a  secondary  order, 
•'-1  of  odapt.ttioa  to  a  special  kind  of  life,  gave  their  most  particu- 
ii.-  nitenlion  to  the  mdimcniary  state  of  the  wings  in  the  bird  of 
Mturitins  Island.    A  similar  condition  of  the  organs  of  flight  existing 
"iiriches,  and  cassowaries,  the  idea  of  a  more  or  less  close  relation 
'vi*i«n  the  dodo  and  those  birds  suggested  itself.    Dwelling  on  a 
contide ration  of  the  same  kind,  a  resemblance  was  found  to  penguins 
tod  ankt,  with  no  greater  reasonableness.    Prof,  de  Blainville,  pay- 
ing inoro  regard  to  the  shape  of  the  bill  than  any  thing  else,  saw  in 
Utdodoa  representative  of  the  vulture  group.    Yet  a  bird  of  prey 
aM^abl«  of  flight,  unable  to  pui'sue  its  victims,  might  seem  to  ua  a 
Wy  «xtnorJinary  oreatnre;  it  must  be  supposed  in  such  a  case  that 
Willi,  ioMJ-W,  anil  worms,  were  the  animal's  usual  food,  the  resource 
«f  drad  liodies  having  scarcely  any  existence  in  a  region  without 
al»,  like  Hie  Mascarene  Islands.    It  has  been  supposed  that  the 
luul  atHnities  with  the  gallinaceous  tribes,  that  is  with  cocks, 
wl,  Hirki  ys,  and  some  sLilt-birde,  and  that  It  represented  an 
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intermediate  type  between  different  families  in  tlie  class  of  binJi 
a  word  every  saiipoeilion  was  adopted  without  approaching  the  tin 
so  long  as  ihe  exiiininntion  was  insufficient.  Reinhurdt,  after  ca 
fuUj  examining  the  dodo's  skull  preserved  in  the  Copenhagen  Muse 
thought  he  discovereil  ehuracterialics  pointing  out  a  Eoologicul 
liou  betcen  ihe  bird  of  Mauritius  and  pigeons.  A  few  years  lat 
great  step  toward  a  solution  was  made.  Srricklaud,  arailing  hie 
to  the  utmost  of  ail  proeuialtlc  lualLTials,  publishod  in  1848  on! 
portant  work  on  the  doito.  The  fragments  we  have  noted  as  esistit^ 
ill  the  Oxford  Muatmm,  a  head  and  a  foot,  had  been  stripped  a 
integuments,  so  as  to  allow  the  study  of  the  buny  parts ;  u  singulM 
pigeon,  the  diduTicu/ita,  having  alargu  curved  bill,  slight! y-ilev el oijd 
wings,  and  feet  well  formed  for  walking,  had  been  diai'overed  in  iJii' 
Samoa  Island  by  an  American  eavunf.  This  pigeon,  rteuUing  eliglilJj 
the-  marks  and  habits  of  the  dodo,  notwithstanding  its  small  a!) 
furni^'hed  a  new  and  most  valuable  term  of  comparison,  Strirkli 
succeeded  in  this  way  in  proving  that  the  doiio  approached  very  I 
niarkably  the  family  of  Culumbids,  that  is,  of  pigeons. 

After  the  researches  of  that  able  naturalist,  no  more  light  could  1 
expected  with  regard  to  the  famous  bird  formerly  hunted  out  oft 
euce  by  the  Dutch  sailors,  without  some  important  discovery.  Sn 
a  one  has  quite  lately  been  made  in  Uanritius  Island.  In  draiiiin|| 
small  marsh,  poetically  called  Drcom  Swamp,  George  Clark 
ered  a  qnantity  of  dodos'  bones.  These  remains,  sent  to  England) 
very  soon  distributed  throughout  France,  qnickly  attracted  allcutil 
study;  they  permitted  the  almost  complete  reconstruction  of  the  ikelp' 
ton,  ami  in  the  present  state  of  science  all  imaginable  means  of  (I'l"' 
pavison  were  at  hand.  Several  zoologists  gladly  profited  by  tliesi'  ^^ 
vantages,  Alphonse  Milne-Edwards,  thoroughly  familiar  willi  i!" 
osleological  characteristics  of  birds,  entered  actively  on  the  iuvoligS" 
lion,  and  we  think  has  succeeded  in  determining  precisely  the  imiufiil 
affinities  of  this  smgnlar  bird.  Recognizing,  with  Strickland,  tlie  wrj 
close  relations  connecting  the  dodo  witli  pigeons,  Edwards  concluild 
that  the  bird  of  Mauritius  is  the  type  of  u  special  family.  Thus  ik 
fragments  of  the  history  of  this  strangely  annihilated  being  liurc 
successively  brought  together,  but  the  complete  account  of  the  iped 
remains  beyond  the  possibility  of  discovery. 

Till  the  seventeenth  ccutnry  the  Masearene  Islands  were  inbit 
by  many  other  birds  of  which  the  memory  has  been  handed  dwn' 
UH  by  the  merely  superficial  accounts  of  some  travelers.    These  birfs 
some  perfectly  unfit  for  flight,  others  tolerably  well  endowed  U  I* 
gards  the  power  of  their  locomotive  organs,  but  havini;  notlnn 
fear  in  the  absence  of  men,  lived  undisturbed  in  the  unpeopled  rcft' 
of  Rodriguez,  Bonrbon,  and  Mauritius.    They  have  been  desl 
by  the  attacks  of  settlers  in  a  very  short  lapse  of  time  ;  and  now  1 
bones,  still  collected  in  small  quantities,  are  the  only  vestiges 
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denote  the  pl&cfa  shared  in  posBession  with  other  harmless  beings. 
Trsvelera  in  old  times  have  apokcD  of  the  Lormit-bird  of  RodrigiR'z, 
ilie  fed  lien  with  a  snipe's  bill,  the  giant,  the  bluebird  of  Bourbon,  ibe 
Ituvl'fovl,  and  immeuse  water-hens.  The  destruction  of  these  animals 
i*  utt«r. 

Francis  Legaat,  flying  from  France  witb  a  Protestant  party,  onme 
hi  laoi  to  the  island  of  Rodriguez,  till  then  unexplored,  and  lived 
iliiTe  two  years.    The  story  of  our  compatriot's  "Travels  and  Ad- 
Wuri-i "  has  been  publiiibcd;  we  find  in  it  the  description  of  the 
ifaa  bird  callud  by  him  ibu  hermit  {Pezophaps  soUtarius).    Of  all 
mu  birds  in  Rodriguez  Island,  Leguat  says  this  is  the  most  remark- 
ible  tpeeies.    The  males  are  variously  feathered  with  gray  and 
Wwn,  with  the  feet  of  a  turkoy,  and  the  bill  shaped  like  the  turkey's 
il'u,  but  a  little  more  hooked.    They  are  almost  tailless,  and  their 
nuB])  is  rounded  and  covered  with  feathers,  higher  oa  the  legs  than 
tile  turkey ;  they  have  a  etr.tight  and  rather  long  neck,  a  black  spar- 
Uing  eye,  and  a  head  without  crest  or  tuft.    The  female,  our  traveler 
njri,  is  admir.'kbly  beautiful ;  there  are  blonds  and  brunettes  among 
tliun,  mucked  on  ihe  forehead  with  a  stripe  like  a  widow's  baud,  and  on 
tfiB  hri-ast  with  plumage  whiter  than  the  rest  of  the  body.    Tliey  walk 
such  a  raiugling  of  pride  and  gracefulness  that  one  cannot  avoid 
*liiiiriiig  niid  loving  them,  so  that  their  good  looks  often  save  their 
In*!.    Not  a  feather  lies  uneven  on  their  whole  body,  such  pains  do 
tbe|  lake  to  smooth  and  arrange  their  plumage  with  their  bills, 
Thwe  benuil-hirds  do  not  fly;  they  only  use  ihcir  wings,  which  are 
tflo  Bmall  to  bear  the  weight  of  the  body,  either  in  fighting  or  dnim- 
niog  when  c.illing  each  other,    Leguat  adds  that  they  are  taki'U  with 
E^vudilficulty  in  the  woods ;  but  in  open  places  it  is  e-isy  to  ruu  them 
Joan,  aa  they  are  not  very  swift.    From  March  to  September  they 
m  uirvm«ly  fat,  and  ihc  taste,  espeoinlly  of  the  young  ones,  escel- 
l«aL  Some  among  the  malen  arc  found  weighing  forty-five  pounds. 
TbeM  birdd,  intending  to  build  a  nest,  choose  a  clear  spot,  eolleet  a 
Inr  palm-leaves,  and  raise  the  slruotiire  a  foot  and  a  half  above  the 
•atbw;  thi'y  hatch  but  one  egg  at  a  lime,  and  the  male  and  female 
Ml  allfrnalely  during  seven  weeks,  the  period  of  incubation,  and  for 
wmv  months  longer  the  young  bird  needs  assistance  from  the  old  ones. 
Tiip^p  lieautiful  birds  of  Rodriguez,  called  hermits  because  they  sel- 
dom  ga  in  floeks,  were  abundant  in  the  Island  at  the  end  of  the  seven- 
iMnth  ecntury,  when  the  French  naturalist  expressed  such  admiration 
fartham.    In  a  few  yeai's  they  have  all  perished,  and  nothing  ljut 
U»»  cruRtvd  with  stalagmite  permitted  us  to  ascertain  that  the  spe- 
■Incriltwl  by  T,i.'guat  was  of  a  kind  unknown  elsewhere,  when  an 
uti  etploHT,  Newton,  undertook  to  ennmine  the  caves  and  boggy 
D(U  of  the  small  island  of  Rodriguez.    More  than  two  thousand  frag- 
anu,  till-  la*l  traces  of  the  extinct  bird,  were  collected.    The  study 
rvlobcd  relics  was  made  with  the  greatest  care,  aud  we  now 


kuow  thnt  the  htrtnit-biril  rcpri^Bcnted  a  special  typo,  baviiig 
affinities  witli  the  dodo  and  ihe  pigeon.  A  singular  detail  leads  us 
plaee  full  I'tliiince  un  Legii.n's  obscrvatumf.  Our  traveler  had  saii 
in  speaking  of  the  males  of  this  Rodriguez  bird  :  '■  Tlie  wing  of  the  |>ii 
iou  thick<;iiB  at  its  end,  and  furniii  n  liitle  round  mass  like  a  itioali 
ball  iiudcr  the  fealhera;  this,  with  thi;  bill,  is  the  bird's  chief  defvi 
This  little  round  mass  has  been  found  in  the  shape  of  a  bony  pro 
nence  on  that  part  of  the  limb  called  the  metacarpus. 

At  the  lalc  of  Bourbon,  as  at  Mauritius  and  Kodriguez,  the 
explorers  found  many  birds  that  were  clumsy  and  unable  to  fly, 
species  resembling  the  dodo,  described  by  Dubois,  as  also  by 
Dutch  Bontrckoe  and  the  Eiiglisliman  Castleton,  was  completely  whitft 
like  a  young  lamb.  A  sketch  of  this  bird  has  lately  been  found  ina 
old  picture ;  it  is  a  true  white  dodo,  with  ft  yellow  tinge  on  the  wiJ 
A  hermit  observed  by  the  traveler  CarrS  in  16^8,  pndiiibly  quite  dis- 
tinct from  the  Rodriguez  species,  was  tnagniliccnt :  "The  beauty  of 
its  plumage,"  the  account  says,  "is  lovely  to  behold,  being  a  chan 
able  color  verging  to  yellow."  A  hu'ge  bluebird  with  red  beat 
feet  was  in  all  probability  of  tlie  group  of  superb  sullan-fowls  whi^ 
Koologists  call  the  porphyrions  ftod  notomis.  All  tbe^c  birds  bl 
completely  disappeared. 

Several  epecies,  now  extinct,  inhabited  Mauritius  in  parttculir,! 
the  dodo,  less  tlian  a  century  and  a  half  ago,    Francis  Cauchc,  as  i 
a  Protestant  missionary  named  Hoffman,  described  "red  fowl*  *ij 
snipes'  bills"  which  were  taken  by  hand  on  offering  them  n  bit  of  ' 
cloth.    It  would  bo  hard  to  determine  tbe  species  by  so  vague  in  i 
dicalion,  but  it  piece  of  good  fortune  lately  oamo  to  oar  aid. 
paintings  on  vellum  have  been  discovered  in  the  priv.tte  lilimrt^ 
founded  by  the  Austrian  Kmperor  Francis  L  ;  one  represents  the  ilot 
another  the  snipe-beaked  hen.     De  Frauenfcld  has  published  tbt 
drawings,  and,  greatly  slrnck  by  the  extraordinary  peculiarilies  iift 
red  fowl  without  wings,  ho  has  named  for  it  a  genus,  Aphfuaplrr^ 
without,  however,  succeeding  in  deciding  upon  the  bird's  nita 
affinities.    More  fortunate,  Milne-Edwards  had  seen  some  of  the  1 
taken  from  the  famous  Dream  Swamp,  and  be  clearly  recogolipdl 
the  ,l/)A(UWt/)(fryj!  a  type  of  the  rail  family.    With  ibis  family,! 
particularly  with  the  group  of  the  awift-runnors,  well  repreu'ijiedl 
Australia,  the  same  zoologist,  after  examining  some  relics,  snccessfil 
connected  the  plump  waders,  covered  with  light-gray  feathers,  whld 
Lcguat  delighted  in  during  his  residence  at  Rudrigucz.    The  *uDie 
exact  historian  of  the  Mascaiene  Islands,  as  they  once  were,  has 
dr&wn  the  description  of  a  very  remarkable  bird  that  haunted 
marshes  of  Mauritius.    "  Xnmbers  of  certain  birds  are  Been," 
this  traveller,  "  which  they  call  giants,  because  their  head  rises 
feet  high.    They  are  extremely  high  on  the  legs,  anil  have  a  very  la 
body,  no  larger  than  that  of  a  goose.   They  are  entirely  wliit«'  exc 
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aQ«  tlightly  red  epot  uitder  the  wing ;  they  have  the  bill  of  a  goose, 
I'Ul  Utile  more  pointed,  and  their  tufa  are  very  long  and  somewhat 
sfluniiivL  They  fui-d  iu  uiarahy  pl«ces,  where  dogs  often  surprise 
\^>vo.\  \tvcxM,%e  they  take  some  time  to  lift  thcmstlvea  fi'om  the  ^rrouni]. 
We  (uw  one  one  day  at  RodrigucB,  of  such  a  size  that  we  canght  him 
^ybmiil;  this  is  the  only  one  we  observed  there,  which  leads  me  to 
ifiink  ha  roast  have  been  driven  thithi-r  by  the  wind,  not  being  able 
W  migt  its  force.  The  bird  is  tolerably  good  eating,"  A[uch  unsuc- 
cwrful  conjecture  as  to  what  this  "giant"  might  be  was  wasled,  but 
al  laogth  the  able  Dutch  uaturaliBt  Schlegel  proved  that  the  speciea 
*U  a  kind  of  water-bcn,  quite  pcuuliar  in  character,  aud  lu  naming  it 
[Lywitia  gigantea)  he  meant  to  perpetuate  the  memory  of  the  Prot- 
enlint  fitgiiive  whose  misfortune  became  a  gain  to  science. 

Xor  is  ihia  yet  all :  the  bones  of  a  coot  much  larger  than  the  Euro- 
t»caD  ouo  have  been  found  at  Mauritius,  as  well  as  remains  belonging 
toipurot,  contemporary  witb  the  dodo,  of  the  size  of  a  cockatoo;  a 
Algment  of  another  parrot,  now  cstincl,  has  been  found  at  Rodriguez. 
Wenrif  filled  with  astonishment  in  reflecting  on  what  must  formerly 
liaT«  been  the  richness  of  Xature  in  the  Masciircne  Islands;  maguiti- 
ew  Of  wonderful  birds  were  the  embellishments  of  those  regions  lost 
^  il  were  in  ocean,  and  amid  a  world  of  weaker  creatures  they  seemed 
*o  be  the  sovereigns. 

Tliiriy  years  ago  a  discovery  of  the  most  unexpected  kind  pro- 
duced *  resl  sensation  in  the  scientific  world:  the  bones  of  birds  of 
gigtnlic  proportions  had  just  been  broiijrht  to  light  in  the  rivers  of 
3**Bir  Zealand.  Xothing  more  was  needed  to  stimulate  men  of  science, 
Who  wore  exploring  the  country  of  the  Maoris,  with  the  desire  of 
pulling  their  researches  actively.  They  excavated  in  water-courses, 
•WttliM,  and  caves,  and  bones  in  considerable  quantity  were  sooa 
f"ou(l  They  obtained  the  entire  skeleton  of  a  bird  approacliing  the 
t^nlk  in  size,  and  those  of  several  other  species  of  the  same  group  of 
dimensioos.  These  remarkable  fragments  coming  inio  the 
of  the  eminent  English  naturalist, Richard  Owen,  were  the  6ub- 
of  eontlnued  prnfound  studies.  The  birds  of  New  Zealand,  ex- 
U  00  epoch  doubtless  very  near  our  own,  aud  yet  known  to  us 
by  rclice,  have  been  called  the  Dinornin  ;  the  species  of  largest 
luu  received  the  name  of  gigantic  dinomis.  The  KngHsh  explur- 
flniling  the  bones  of  dinornis  in  the  beds  or  on  the  banks  of  rivers, 
"  mixed  witb  the  bouts  of  animals  yet  living  in  the  country,  or 
i  thoM  of  man  even,  sometimes  in  cavities  full  of  ashes  and  char- 
where  food  had  been  prepared,  were  convinced  that  these  relics 
from  individuals  whose  destruction  was  recent.  The  hope  oc- 
"  to  every  one  of  finding  yet  living  specimens  either  in  the  woods 
<cibi-  mountains,  encouraging  them  to  scour  the  country  ;  hut  all  re- 
till  now  have  remained  unsuccessful.  The  natives  of  Now 
il,  ultod  ft  thousand  limes  about  the  origin  of  tbeae  bones  of 
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euormous  eize  fouod  nbundanlly  in  bo  many  localitit^s,  answered 
erally  that  tlie  remains  were  those  of  a  sort  ol'  binl  kuowti  um 
tlieni  as  llio  moa.    Tlie  Mauria  uften  declared  that  ino.ts  still  exii-ied 
certain  parts  of  tlie  mountains;  several  pretended  lo  Lave  seen  I 
perhaps  by  way  of  boasting,  for  no  precise  fact  occasioned  the 
tion  lo  be  taken  as  expreesing  the  trutb.    Still,  a  vague  tradition 
sei?m  Lo  have  been  kept  up  among  the  native  New-Zeal  and  ers 
regard  to  enormous  extinct  birds. 

The  diuoruia  had  marked  relations  with  ostriches,  and  yet  &i< 
with  cassowaries;  in  a  word,  they  belonged,  ai.  least  the  greater 
of  them,  to  that  family  of  running  birds  called  Strut f tion  ids,  't 
comparison  of  boiies,  rigorously  made  by  Richard  Owen,  learei 
doubt  on  this  point.    Kew  Zealand  was  formerly  inhabited  by  nua 
DUB  Species  of  diBornis,  perfectly  distinct  from  each  other,  and  vuryinj 
much  in  their  proportions.    The  gigantic  diuomis  we  have  menliunM 
might  attain  the  height  of  more  than  eleven  feet;  other  specits  irwi 
of  the  height  of  an  ostrich,  or  less,  and  others  had  a  much  mm-e 
sive  shape  and  a  slow  gait,  as  is  proved  in  the  elcphaiit-footed  diuol 
[Emtv»  etfph'intopus)  by  the  thick,  stout,  enonnous  leg-boiics.  E 
species  inhabited  a  vury  limited  region;  the  dinoi-nis  of  Kf-rtli  Id 
and  that  of  Middle  Island  were  not  the  same,  and  many  of  tliem 
to  have  lived  in  a  very  narrow  space.    Incapable  of  flying  or  i 
ming,  these  animals  had  very  sedentary  habits.    Though  it  is  pK> 
that  the  groat  birds  of  New  Zealand  must  for  the  most  part  pr 
close  resemhlanccB  to  the  cassowarieB,  the  fact  is  less  certain  for 
species. 

Wo  have  obserrations,  descriptions,  and  even  sketches  of  tho  li 
of  the  Mascareue  Islands,  derived  from  travelers  of  more  or 
learning;  vague  descriptions  indeed,  sketches  often  very  impcrfi 
which  yet  have  become  preolons.    They  give  us  at  least  a  general 
of  the  look,  the  gait,  the  colors  and  habits  of  the  lost  animals, 
have  nothing  like  tliiB  as  to  the  birds  of  the  Austral  Islands; 
scattered  bones,  merely,  have  enabled  us  to  reconstruet  skeletons, 
to  fi-amc  comparisons  with  the  nearest  tpecies  existing  in  other  C' 
tries.    If  the  extinct  croalure  differed  but  slightly  in  its  foriuf  I 
a  well-known  living  species,  the  relations  are  easily  cstsblisLoil  " 
that  single  comparison;  the  differences  appear  readily  to  the  fje*' 
a  practised  naturalist,  an  almost  exact  notion  of  the  extinct  lie 
gained,  a  sort  of  new  life  seems  given  to  the  creature  whose  mere 
have  been  seen.    On  the  contrary.  If  the  animal  to  be  reeousiru 
had  very  peculiar  charaeterietics,  or  in  its  general  form  propo  " 
unknown  elsewhere,  it  becomes  impossible  to  reach  a  satiefact 
Bolt.    We  attempt  to  call  the  animated  being  before  us  in  thought, 
reflection  tells  us  that  the  image  cannot  be  a  faithful  one,  Th 
probably  the  ease  with  Bome  of  the  extinct  birds  of  New  Zeiilan  ' 

The  question  has  been  asked  whether  the  hope  of  finding  any 
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ag  dtiiorms  can  be  seriously  enlertained ;  on  tliis  point  ihe  affirniaiivc 
HDil  nvgaiive  b:tve  b>.>tli  been  maintaiDeil  by  loologi.stB,  utid  especially 
by  iki  eiplorers  of  New  Zealand,  who,  better  llian  any  oue  else,  can 
give  reasons  for  their  view.  Dr.  Thomson,  who  has  made  a  special 
sladyof  the  spots  and  caves  from  which  an  iiumenBc  munber  of  bones 
of  (heac  great  bii-ds  has  been  taken,  is  convinced  that  the  famous  moas 
of  the  Maoris  were  cxtinat  at  least  two  centorioa  ago,  and  will  be 
iDttkeii  fur  now  in  vain,  and  the  proofs  he  brings  in  support  of  this 
opiuiiiii  are  serious  enough  to  inspire  fears  lest  his  propheay  be  correct. 
The  lukiiig  possesnion  of  the  New-Zealand  Islands  by  the  Maoris  le 
pm-rally  assigned  to  the  fifteenth  ceutury,  and  in  countries  not  in- 
kibiicil  by  mammals  the  early  settlors  must  have  bunted  the  great 
WiU,  ihnt  yield  irarncnse  supplies  of  food,  in  au  unspariug  way.  Un- 
iW  sneli  circumstances  how  could  the  destruction  of  the  dinomia  have 
Mcil  lo  be  rapid  and  very  quickly  efit-ctcd?  Tasnian,  who  diseov- 
irri  New  Zealand  in  1642,  gained  no  information  on  the  suhjeet  of 
thttnMis,  although  this  fact  is  nnimportaut,  since  he  maintaiaed  very 
•lilflit  ruhitiona  with  the  natives  ;  but  I  heir  silence  in  iutercourse  with 
other  navigators  is  more  significant.  Cook  explored  the  country  three 
limes,  cKtablishcd  communication  with  the  inhabitants,  had  cnnverso- 
tioiia  with  the  great  chief  Rnnparaha,  and  thus  must  have  known  the 
|Ki[iiibr  traditions;  yet  nothing  was  ever  said  of  gigantic  birds.  Du- 
i^m  il'Urville,  a  sagacious  man,  anxious  to  investigate  the  life  of  the 
trilii'i  he  visited,  studied  the  habits  and  cnstoms  of  the  Maoris;  he 
filed  hie  uitention  on  the  plants  and  animals  of  New  Zealand,  and 
inhing  led  hiin  to  suspect  the  existence  of  the  diuornis.  According 
■a  I)r.  Thomson,  the  native  traditions  on  this  subject  are  absolutely 
ngoe,  and  hear  witness  merely  to  the  fact  that  there  were  nioas  liv- 
ia^  at  the  same  time  with  the  men  of  the  race  now  inhabiting  the 
Wontry,  No  Maori  of  this  day  professes  to  have  seen  a  raoa  moving 
ibuut  the  woods  or  the  plain?.  The  state  of  complete  preservation  in 
vhich  ocrlain  remains  have  beeu  found  must  bo  attributed,  the  same 
WtW  believes,  merely  to  the  peculiarities  of  the  soil  in  which  they 
wre  liLiricd. 

Now.  those  who  do  not  give  up  the  hope  of  finding  some  living 
diiioniii,  at  some  time,  rely  on  several  indications  which  perhaps  must 

(he  altdgelher  disregarded.  The  Rev.  Mr.  Taylor  affirms  that  the 
Irit  liKve  traditions  about  the  mon-hunts  of  their  ancestor.'*,  and 
jf»  ci^li-b rating  the  hunters'  exploits.  Some  travelers  assert  that 
llify  bnTi*  hnd  positive  declarations  from  the  natives  of  the  presence 
''jPgMlic  birds  in  the  mouTiIains  -,  others  declare  that  they  have  seen 
but  always  ran  away  in  terror  at  the  sight  of  those  sirangu  am- 
u)il  othiTS  still  suppose  that  ihey  have  seen  tr.tcks  on  the  ground 
laming  tht>  passage  of  an  enormous  bird.  It  is  impossible  to  put 
ineh  conGdcnco  in  such  stories,  but  observations  ou  the  condition  of 
Stun  rvinDins  are  niucli  more  striking.    On  the  16th  of  June,  1864, 
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the  Linuwan  Soviet}'  of  Loiiilon  listeued  to  the  reading  of 
memoir  l.iy  Mr.  AUis,  on  ihe  discovery  of  a  nearly  cojnj'I«'te  slielel 
of  the  diiiornis.  This  skeleton,  found  by  some  gold-bunt  ere  Hiida 
mound  of  sand  near  Diiuedin,  in  the  province  of  Olago,  aue  in  aa 
ton)«hing  stale  of  preservation.  Cartilages,  tendous,  and  li^jamn 
were  still  adlierinj{  \»  tlie  bones  ;  a  pari  of  the  skin,  still  iindc^iroyi 
contained  ijuilU  of  parted  feathers  like  those  of  the  enm,  u  kini 
cassowary ;  the  feather  part  of  some  of  these  remained,  A  ver 
perienccd  zoologist  judged  tliat  the  animal  had  very  jirobabl 
been  dead  more  th.an  ten  or  twelve  years.  A  last  point  for  ri'flc 
att  to  tlie  existenee  of  dinoruiH  at  the  present  day,  is  given  ub  by  a  d 
tiugnished  naval  otticer,  Commander  Jouan,  who  has  mudv  a 
number  of  inleiesting  obstrvalions  during  his  long  voyages, 
accomplished  navigator  tells  us  that  there  are  solitudes  in  Miildl 
Island  into  which  the  Maoris,  and  of  course  Europeans,  have  nvir 
penetrated,  and  the  interior  of  North  loland  is  little  kni-wn  V-jum 
the  ^'alleys,  the  bottom  of  which  la  occupied  by  water-courses,  vrhiol 
allow  traveling  by  canoes,  or  at  moat  by  ]iirogues.  Tliereforv,  girH 
birds  might  still  have  safe  retreats.  If  the  extinction  of  the  dinernii 
ifi  not  ntier,  it  secma  certain  at  least  as  to  most  species  of  the  groap, 

Other  New-Zealand  birds  of  moderate  size  see 
in  their  lurn  with  complete  destruction  in  the  near 
feathered  apleryx,  with  long,  curved  be.ak  and  atout 
puraDed  since  the  colonization.  These  walking-bird?,  having  their  v 
tiges  of  wings  even  smaller  than  ostriches  and  cnssotrariet^  unab 
escape  by  swift  flight,  live  on  the  ground,  and  merely  hide  tlicmsei 
in  holes.  Dogs  trained  to  pnrsue  tliem  easily  make  (hem  u  prty,  »w' 
the  poor  apterys  has  already  almost  vanished  I'rom  the  iiihal>)l^' 
country;  their  destruction  wil!  be  complete  with  the  advance  of  coloaif 
zatiou,  A  singular  parrot,  of  the  size  of  a  common  fowl,  the  »aigtfl^ 
[icculiar  to  New  Zealand,  fonncrly  quite  common,  but  now  eitrenwly 
rare,  m  also  doomed  to  perish.  The  strigops,  a  true  parrot  in  all  chir 
acteristicB,  an  owl  in  its  habits,  dull  in  movement  and  plumage,  is  tin 
only  nocturnal  species  of  the  parrot  family,  and  for  that  reasoa  «■ 
treinely  interesting  to  zoologiats.  This  bird,  light-green  io 
streaked  with  black  lines,  flies  but  little;  it  runs  along  the  groiinJ 
and  takes  refuge  in  holes  ;  the  object  of  constant  attack  by  dogs 
men,  it  exists  nowhere  but  in  solitudes  as  yet  inaccessible, 
rarity  of  tJie  native  birds  becoming  every  day  more  marked  iii  N*' 
Zealand,  many  persons  have  supposed  that  the  ntpid' disappeotaniM 
of  the  most  remarkable  species  might  be  accounted  for  by  a  lowerini 
of  the  temperature.  They  have  forgotten  that  the  apteryx  and  4| 
Gtrigops  do  very  well  in  the  present  state  of  the  country,  wbcrM 
ihcy  are  not  disturbed.  fl 

Among  the  creatnres  whose  recent  disappearance  is  very  proWfl 
without  being  actually  cei-tain,  is  reckoned  a  bird  of  Madnga6car,s 
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ceeding  the  gigantic  dinornis  iu  siee.  The  tirsl  imporiaut  discoTery 
of  retuaiiia  left  by  thU  loat  epfcies  is  quite  roccut.  Il  wns  announced 
to  liie  French  Academy  of  ScU-nces  by  Gcoffroy  Saiiit-IIilaire,  Ibe  27lh 
of  Jaouary,  1851.  Eiiormoua  eggs  brought  to  FraDce  by  Alfred  Aba- 
die,  ciipta  in  of  a  merchantman,  excited  amazemtnt  in  every  one,  savants 
lad  ignoranl  abice.  Theae  egga,  six  liiuea  as  largu  as  an  oatrich's, 
aadci)u&l  to  148  heaVeggs,  had  a  capacity  of  more  than  IJ  gallon. 
^Otbiiig  more  asLoniBbing  had  ever  been  setn.  From  a  few  scattered 
Kite  of  bones  found  in  the  same  sjiol,  Saint-Hilaire  traced  vestiges  of 
the  bird  to  which  the  eggs  must  be  atlributed,  and  desigiialt'd  the 
Jaimal  by  the  name  of  llie  jlCpyomis  maximua.  The  island  of  Muda- 
giMor  presenting  so  extended  a  surface,  unexplored  in  all  paris,  it 
wUKadily  believed  that  the  lEpyoruis  might  still  be  wandering  over 
Itivui  solitudes,  for  in  Madagascar,  as  in  \ew  Zealand,  the  natives 
<|icak  of  t-iiormouB  birds  as  existing  in  the  woods  and  mountains. 
Siuco  the  last  exploration  of  the  great  African  island,  this  seeniF  an 
irnprob ability.  An  intelligent  young  naturalist,  Grandidier,  mnde  a 
'fljago  to  Madagascar  a  few  years  ago  ;  after  gaining  raiieh  informa- 
tion, he  returned  once  more  to  the  region  which  promised  new  dia- 
«vpriee.  Qnite  lately,  while  making  excavations  in  the  midst  of  a 
lunhy  tract  in  Amboulisate,  on  the  weet  coast  of  the  island,  Grandi- 
<Ii<rhad  llic  good  fortune  to  collect  some  bones  that  seem  to  belong 
ta  ihi!  bird  with  those  incomparable  eggs.  These  fragments,  it  is 
tm«,  are  nothing  more  than  two  verlebne,  a  thigh-bone,  and  a  leg- 
bnn«;  they  enabled  Mibie-Edwards  lo  demonstrate  the  relationship 
«flhi;  lepyomis  witli  the  ostrich,  cassowary,  and  dinornis,  and  to  prove 
lliii  ^t  that  the  Madagascar  bird,  with  a  heavier  body  and  stouter 
tban  any  of  the  dinomis  had,  yet  was  not  bo  high  in  stature  as 
largest  species  of  New  Zealand.  Remains  nf  the  lepyorois  of  in- 
Wor  sito  found  in  small  qnantily  diaclope,  moreover,  the  existenec 
of  MtctbI  species  belonging  lo  the  same  type,  and  inhabiting  the  same 
«l  an  area  doubtless  not  very  remote. 
Eiory  one  in  France  and  other  parts  of  Europe  is  aware  of  the 
WpL'l  decrease  of  birds.  The  larger  kinds  will,  perhaps,  be  cxter- 
iniiiaird  before  a  century  passes.  The  bustard,  which,  in  Buflbn's 
U>iii-,  commonly  enough  found  in  the  plains  of  Foitou  and  Cham- 
f*gnc,  i*  now  extremely  rare.  The  tfitras,  better  known  under  the 
luuof  thv  great  beatb-cock.  formerly  abundant  in  onr  forests,  is 
iMrfciiinil  only  in  a  few  localities  Game  so  superb  offers  irresistible 
Itaptations  to  eportsmen, 

la  put  ages  the  great  auks  {Aha  impenni«\  fitted  for  swimming, 
boi  nnablr  to  fly,  abounded  on  the  shores  of  the  arctic  regions ;  they 
b»Te  bcwi  destroyed,  annihilated.  At  a  rather  remote  j>eriod  they 
vm- common  on  all  the  coasts  of  Scimdiiiavia,  as  io  the  Orkney  and 
fane  Ulands,  iind  on  the  Imnks  of  Xcwfoundland ;  at  a  dale  nearer 
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in  the  first  years  of  the  present  century  tbey  only  existed  in  com 
un frequented  northern  islands.  For  thirty  or  forty  years  past.  Dot 
single  one  Lae  beuii  seen  nnywhere.  The  great  ftiik  figures  stuffed  i 
some  museums  of  natural  history  ;  it  is  now  an  object  of  priceless  vain. 
A  bird  of  the  size  of  a  goose,  h.tving  the  upper  parts  of  its  body  Telve 
black,  its  throiit  shaded  with  brown,  nnd  its  lower  parts  white,  t] 
auk  presents  zoological  marks  of  peculiar  interest;  it  is  iotenutdift 
between  the  leEscr  auk,  n  flying  bird,  which  visits  our  shores  in  wint« 
and  the  penguins  of  southern  lands.  The  great  auk  formerly  fnrnishe 
the  people  of  the  north  with  a  large  part  of  their  food.  SleensLnij 
has  found  thousands  of  bones  of  these  birds,  gnawed,  spliittereil,  aixi 
Ecnitched,  among  the  famous  refuse-heaps  of  Denmark  and  Norwsy^ 
which  he  has  dug  into  with  great  service  to  information  for  hirtm, 
In  many  places,  penguins  made  the  principal  food  of  the  ancicil 
Scandinavians  ;  later  in  time,  these  birds  and  their  eggs,  gathertJ  by 
thousands  in  the  breaks  and  crevices  of  the  roeks,  were  a  resourucf(N 
sailors,  and  of  all  that  abnndance  there  remains  nothing,  absaluU 
nothing.  Birds,  as  we  see,  have  already  lost  many  members  of  th 
family. 

The  destruction  of  the  great  animals,  effected  by  men  withiuaft* 
centuries,  leads  us  to  anticipate  a  serious  tmpoYerishment  of  N'aiun'in 
a  more  or  less  remote  future.  The  extinction  of  a  multitude  of  ip^ 
eies  has  taken  place  with  deplorable  rapidity  in  the  lUasMrriu 
Islands;  it  is  going  on  in  many  other  parts  of  the  globe.  SinguWj, 
wherever  European  civilization  penetrates,  devastation  besiiie,  txA 
sooner  or  later  is  completeil.  The  moat  industrious  nations  aro  ibf 
greatest  ravagers.  A  few  thousand  years  more,  and  the  whole  ('"rt^ 
will  present  a  uniform  aitd  wretched  appearance. 

The  fncls  we  have  juwt  recalled,  as  to  beings  eEterminntcd  l)yn)»0| 
lead  the  mind  to  I'cflect.ions  on  the  primitive  state  of  our  present  world. 
In  the  Mascarene  Islands,  in  New  Zealand,  a  special  fauna,  on titvlf 
differeut  from  that  of  the  countries  nearest  tbeni,  proves  tbut  tb(W 
islands  have  remained  isolated  since  the  appearance  of  the  sniniili 
that  inhabit  or  did  till  lately  inhabit  them.  The  presence  of  binlt 
unable  to  fly,  or  to  defend  themselves  effectually  in  countries  where 
no  dangerous  enemies  arc  to  be  feared,  is  the  indication  of  a  rogiiliT 
assignment  of  organism  to  dclerminato  locations,  for  one  who 
not  believe  in  indefinite  transformations  perceptible  only  to  the  imagi- 
nation. Finally,  in  seeing  animals  wanting  effective  means  of  iocom* 
tion  establislied  in  limited  ranges,  we  are  led  to  believe  lhai  *»cli, 
species  at  first  lived  only  on  some  very  small  part  of  the  gloW 
that  the  varying  distribution  of  individuals  results  chiefly  fror 
enlargement  of  locomotive  powers. 
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Bt  Db.  oscak  loew, 
oBnluT  TO  wnuuB't  stmriTiKO  ixmnnon. 

AMOXG  the  aboriginal  tribes  of  thp  Southwest  is  tliat  of  the 
Moqna,  an  isolaled  remoaiit  of  a  former  witle-spre&fl  untiou. 
These  lodiaas  art?  of  particular  interest,  especially  ns  a  slndy  for  tbe 
Wiinologist,  on  accouul  of  their  peculiar  manner  of  living,  strange 
eufloms,  etc.,  as  well  as  in  being  little  known  and  Beldoni  visited  liy 
lb*  while  man. 

While  tbe  literature  of  American  ethnology  teems  with  iuterest- 
ingMv'iunte  of  the  aboriginal  race  of  ibis  counlry,  and  is  replete  with 
tb(  history  of  the  various  other  tribes,  bnt  little  is  said  regarding  the 
•inguliir  and  romantic  brandi  of  the  Pueblos  who  call  tliemselvoa 
"Moqiiis,"  Year  after  year  military  expeditions  have  traversed  tho 
&r  Wi-st,  yet  few  have  been  led  to  the  hidden  recesses  of  this  tribe ; 
Bwrcover,  theirs  is  a  region  seldom  visited  by  civilians,  and  of  thcae 
tbe  few  coming  ihither  are  principally  New-Mcsicans. 

It  was  tbe  sixth  day  after  leaving  Fort  Defiance,  that  our  party, 
iiDi]«r  Lieutenant  Russell  (of  the  "Expedition  for  Explorations  andSur- 
trjiwest  of  [he  One  Hundredth  Meridian,"  in  charge  of  Lieutenant 
•jBorgp  M.  Wheeler,  U.  S.  Engineers),  began  to  near  tho  Moquis  vil- 
li^ eoDceruing  the  inhabitants  of  which  we  bad  listened  to  so  many 
thrilling  and  marvelous  storioB,  Immediately  before  us  was  spread  a 
•iiic,  sandy  basin,  whose  loose,  dusty  surface  olfered  no  verdure  to 
Wight  the  eye,  or  relieve  the  wearisome  monotony  of  the  barren  land- 
wpp.  Ten  miles  away  over  this  trackless  desert  loorai'd  up,  on  the 
Wttern  borison,  wide  and  precipitous  cliffs  whose  heights  it  would 
•cnn  irnjKii'sible  to  climb.    "On  those  clitfs,"  said  our  Navajo  gnide, 

ellic  Moquis."    A  few  hoars  later,  and  we  had  crossed  the  sterile 
and  were  at  the  base  of  the  sandstone  masses  whose  outline  wo 
,  rrvionsly  traced  in  the  far  distance,  there  to  find  perched  on 
lofty  oummilB  the  habitations  of  the  singular  people  wo  had  come  ao 

^Ht  wc  nppronclied,  liuman  beings  began  to  throng  the  rim  of  the 
^B^totu  bluffs,  their  dusky  features  betraying  curiosity  over  an 
^Ht  no  novel  and  unexpected  as  the  presence  of  white  men  at  the 
1^ ihn-sbold  of  their  ciladel.  "We  now  began  the  ascent  to  the  vil- 
^[m;  a  iinrrow  path  led,  by  a  serpentine  rnulo,  up  the  dinKy  heights, 
Bwl,  in  Hingle  file,  wp  soon  gained  the  summit;  not,  however,  unlil  we 
panted  several  Moqiiis  posted,  sentini-l-like,  along  the  approach. 
}dm  Bp  the  sleeps,  ive  were  soon  surrounded  by  Indians,  when,  no- 
ma toUu;  m  hearty  hand-shaking  ensued,  and  friendly  inlereourse 
pnlivttb  began. 
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The  home  of  the  Moquis  is  on  a  rocky  iBtiiiid,  eeparaitil  from  tKa 
rest  of  the  world  by  an  iiccan  of  §aad,  and  is  one  of  tlie  stronger 
nnliiral  fortificationB ;  indeed,  as  n  5trongbold  against  invasion,  il  mat 
justly  be  termed  the  Gibraltar  of  tlie  Weet.    Neither  the  XavnjoH^I 
the  Apaches,  whose  tribes  have  ever  numbered  some  of  the  moal 
Itrated  of  Indliin  warriors,  have  as  yet  met  with  even  temporary 
cess  in  their  attacks  on  the  Moquis.    Although  for  eeveral  years  pnst 
these  tribes  have  beeu  on  peneeable  terms,  there  is,  nevertheless, 
special  liking  the  one  for  the  other,  and  ever  and  anon  bitt«F  rceollfl 
tions  of  by-gone  strife!)  ar«  opeuly  manifested,  and  the  yuDnger  bu^l 
strip  for  the  war-path.  H 

The  Moquis  number  about  2,500  souls,  and  occupy  seven  villo^H 
or,  speaking  accurately,  sii,  one  being  inhabited  by  a  branch  of  ifl 
Tehuas.  These  villages  are  built  on  the  tops  of  four  sandstone  rnr^dfl 
which  are  separate  from  each  other  about  eight  miles.  On  the  fir^t 
are  three  of  the  villagew,  fifty  yards  apart.  They  are  named  respiiv 
tively,  Tfehua,  Tsi-tsumo-vi,  and  Obiki,  the  last  commonly  but  erro- 
neously called  Uualpy.  The  villiigcB  on  the  second  raeea  are  Musli- 
angene-vi  and  Shehaula-vi.  On  mesa  miniher  three  is  Shoogoha-ir' 
and  on  number  four  Orai-vl.  These  villages  ocenpy  the  entin-  wi 
of  the  mesas,  and,  standing  immediately  before  the  houses,  nnt " 
look  vertically  down  a  frifihtfiil  dejith  of  three  hundred  fett! 
many  places  the  sides  of  the  mesas  are  terract-d,  the  terraces  be' 
luied  as  sheep-corrals.  On  the  rims  of  these  high  and  rocky  w 
children  may  be  seen  at  play,  unconscious  of  danger,  while  the  mot 
performs  the  duties  of  the  household  apparently  thought leiis  of 
gulf  that  yawns  within  s te p pi ng-di stance  of  her  innocent  hr 
Below,  on  the  sheep-terraces,  other  children  are  delightfully  DOg( 
in  sucking  goal's  milk  from  its  natural  fountain. 

As  stated,  these  villages  occupy  the  entire  width  of  iho  id 
The  houses  are  built  in  a  row,  side  hy  side,  and  are  priiicipally  nf  t 
{although  nut  a  few  are  of  four)  storioB.    They  are  const ructcfl  ia 
terrace  style,  the  upper  stories  being  removed  a  few  feet  back  t 
the  lower  ones.    The  mode  of  entry  is  by  means  of  ladders  ©]■  s" 
cut  in  the  side-walls.    These  habitations  are  not  huilt  of  adobe, 
which  material  the  larger  number  of  Indian  and  Mexican  huls 
formed,  but  of  stones  firmly  held  in  place  by  a  cement  of  cl»~ 
sand.    The  several  stories  are,  respectively,  about  seven  feet  h« 
arc  divided  into  a  number  of  rooms,  each  ol"  which  is  provided 
open  fireplace.    For  windows  the  walla  are  pierced  in  many 
the  holes  being  cut  square,  .md  about  a  foot  either  way.  In 
winters  the  inliabitants  of  these  houses  shelter  themselves  iu  eel 
or  caves  in  the  rocks  near  by. 

In  appearance  the  Moquis  resembles  the  Caucasian  rather  than 
Mongolian  race.    The  facial  featui'es  are  a  cross  between  pirusani 

Jfiuo,  tkble,  ■  flat  aurTaoe  oa  the  lop  of  liilU  or  moiuuaina. 
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^vere,  and  in  many  instances  the  exprcseion  is  tbat  of  nnnsiial  intel- 
^g*noe.  The  complexion  is  a  light  red-brown,  the  teeth  Bnow-irhile, 
and  hair  "jel-black,"  coarse  and  lony.  Everywhere  throughout  the 
triW  the  pitt«d  bIud  ib  evidence  that  at  no  remote  period  in  the  past 
smull-pos  has  held  itN  pcrniciouB  awaj. 


Tlioff  tndinus  are  well  clad,  especially  the  females,  some  of  whom 
•R  nMtly  ■ltin;<I,  particularly  the  daughters  of  the  chief,  who,  hy- 
lb*4jr,  are  vxTOcnlingly  inleresting  young  ladies.    Their  dress  par- 
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takca  muph  of  that  common  in  the  Eastern  oilieB,  while  the  hai 
wurn  in  ihe  style  known  as  "  Porapatloiir."  One  ndvantnge  tbp« 
nymphs  of  the  desert  poaacsB  over  those  of  the  Enst  is,  that  of  heing  abl 
to  carry  their  head-gear  with  ihcmwhcn  they  retire  to  reet,  the  whol 
being  the  work  of  Nature  in  themselvfs  and  nolliing  of  art.  By  rcaso- 
cii  the  extenMve  ravages  of  the  §mall-pox,  many  of  the  honsea  are  jue 
now  eni[ity,  their  oi'cupants  having  (alien  victims  to  a  disease  who* 
miTciless  march  Ihcy  had  not  the  scientilic  knowledge  to  stay. 

Among  the  Moquis  settlemenls  are  found  dogs,  donkeys,  shpe|< 
goatK,  and  chickens,  but  not  n  single  specimen  of  the  feline  tribe,  Uoi 
ft  hog,  u  cow,  nor  a  hoi-se.    The  lioukcy  is  almost  indispensable,  in  llist 
it  is  their  principal  means  of  transporting  wood,  which  has  to  be 
brought  great  distnnces.    In  the  absence  of  wood,  dried  shcep-fim 
ment  is  extensively  nsed  as  fuel.    Very  little  grass  is  to  be  lusC  wilt 
in  the  vicinity  cf  the  niosos,  the  entire  countiy  ronnd  about  beings 
vast  sand-heap  devoid  of  vegetation.     For  pasture  the  sheep 
driven  off  several  miles  northward  to  a  few  patches  of  poor  grasx. 

The  chief  article  of  subsistence  of  ihesc  natives  is  Indian -core™ 
tix'y  have  no  meat,  excepting  occusioually  mutton.    The  sheep  lire 
raised  for  their  wool,  and  not  for  table- purposes.    From  the  wool  tk)' 
uianiifacture  an  extraordinarily  good  and  serviceable  blanket. 

Tiie  atmosphere  being  very  dry,  and  no  rjins  occurring  fomciimM 
for  several  months,  .iiid  with  no  streams  near  by  for  irrigalirp 
pose",  it  may  well  bo  inquired  how  these  untutored  aborigines,  oii  n  lioo 
the  light  of  our  civiliaition  has  not  yet  dawned,  manage  to  produce 
the  article  which  funuphes  them  with  the  sinff  of  life.    The  melboJ 
employed  is  as  follows:  The  seed  is  planted  at  from  one  to  two  fKl 
beneath  Ih"  '  find  and  vc-y  wide  apart.    At  this  depth  ihey  have  (ouiJ 
by  expeyf'^M>',thBt  there  is  sunjeicnt  moisture  to  develop  and  Euetiio 
the  plant.    On  analyzing  K]iecimens  of  the  soil,  (he  chemist  of  tbv  V,- 
pcdilion  has  found  that  the  experience  of  these  tintaught  Indiana  isio 
lull  accord  with  the  results  of  iiis  investigations.    Ihe  bit  ere  sting  fact 
was  elucidated  that  subsoil  at'fi  distance  of  one  foot  contains  two  arJ 
two-tenths  per  cent,  of  moisture  to  one  per  cent,  at  the  surface,  (niit 
which  it  may  be  inferred  with  reason,  that  at  no  great  depth  lliff 
must  l>e  a  slraium  of  water.    This  water,  ascending  by  capillary  1^ 
traction,  is  rapidly  evaporated  as  soon  as  it  reaches  the  surface,  on 
count  of  the  looseness  of  the  soil  and  the  arid  atmosphere,  (iratt-U^^ 
scattered  over  the  ground  in  this  region  of  sand  would  fail  to  ger^| 
nate,  and  only  be  wasted.    The  only  water  in  this  locality  is  that 
plied  by  several  small  sprincs  at  the  bases  of  the  mesas,  ■ 

The  bread  made  by  the  Moquis  1ms  a  similarity  to  our  "  waft^J 
In  preparing  it  the  corn  is  ground  between  two  stones  to  a  line|)ovdH 
water  being  subsequently  added  until  the  mixture  is  brought  lo  B  th" 
l)aste.  This  paste  is  spread  out  with  the  hand  in  layers  ovir  a 
stone,  and  in  a  few  moments  is  ready  for  eating.    Another  variet 
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t'veir  food  b  (irepnreJ  from  corn  ibat  has  been  germinal  ed,  wlien-by,  as 
>A  Vt'll  kuoH'n,  a  sacchiiriiie  mutter  is  developed  and  a  apecit-a  of  malt 
proiliiced;  this  food  ihuy  call  paiioche.  SliII  a  lliird  kind  ih  derived 
Vir  mixing  flour  and  dried  meat  ia  a  pou-dtri'd  slate:  this  ihey  call 
lamaltt. 

The  Maquis  have  one  school,  wliich  ia  provided  tbem  by  tlio 
"^mi  father,"  and  whicb  is  attended  by  children  from  tbree  to  five 
jMfsold.  On  Iwing  examined,  these  little  oiies  counted  correctly  to 
ion.  Tht-y  are  quite  proli;ieut  in  apelling,  while  their  ready  reeiinl, 
uitlioui  th«  book,  of  numerous  English  vcraes,  showed  them  possesfod 

I of  very  rutcniive  memories, 
k  As  previously  mentioned,  the  Tohuas  occupy  one  of  the  Moquis 
tilllgak  The  languages  of  the  two  tribes,  however,  nre  quite  difler- 
•Bt,'tll*t  of  the  latter  being  unintelligible  to  the  former.  On  collect- 
ing a  vocabulary  of  the  language  of  the  Tebna»,  it  was  fnuiid  to  be 
iJtniical  with  that  of  the  Indians  of  Ildefonso,  who  iiibaliit  some 
U't-iiiy.five  miles  west  nt'  Santa  F^,  and  from  three  to  four  hundred 
niil'-s  distant  from  tiie  Mixjnia  towns.  Imiuiry  as  lo  the  date  of  sel- 
tlcrarnt  of  the  Teliuas  with  the  Moquis  proved  fruitless  of  the  desired 
naolt;  tho  Indians  cither  did  not  kuow,  or  were  unwilling  to  telL 
One  intelligent  Moquis,  named  Mesayamtibn,  who  answered  ninny 
^wtlions  readily  and  very  intelligibly,  esiimatcJ  the  peiiod  of  iuler- 
Binjtling  of  the  two  Irilies  at  upward  of  one  hundred  years. 

,\*  a  refutation  of  the  rather  prevalent  noiion  that  Indian  laii- 
Euiccfl  are  subject  to  rapid  change,  it  may  be  paid  that,  allliongli  tbu 
Ti'huui  and  Ildefonsos  have  been  He]>arated  at  least  a  century,  and 
ihd,  loo,  at  a  distance  from  each  other  of  several  hundred  niilcK,  the 
giuge  of  the  branch  tribe  ia  still  identical  with  that  of  the  parent 
■t.  Furthermore,  although  the  Tebuas  and  Moquis  live  but  fifty 
Jird»  apart,  their  dinleeis  are  euliroly  different,  that  of  the  former 
oiil  finl'rncing  a  single  word  used  by  the  latter.  By  this,  however,  it 
U  Dot  to  be  understood  that  some  of  the  Moquis  do  not  uuderslaud 
tlir  Tt'hoit*  language,  and  via  versa.  Besides  their  own  language,  a 
of  both  tribes  speak  broken  Spanish. 

U'itli  regard  to  the  religion  of  the  Moquis,  diligent  investigation 
Ttiliti!  to  develop  any  thing  detinitc.   To  the  inquiry  whether  they  wor- 
•Wp  Montezuma,  the  reply  was,  in  broken  Spani^^h,  "No  gabe"  {"I 
know"  ).    Ity  Mesayamtiba,  we  were  informed  that  he  believed 
lbp"mn  to  be  the  true  God,"  but  that  the  Bo-ealled  "h;ii)py  hnnling- 
frBimd"  was,  in  his  opinion,  but  n  creation  of  the  imagination — the 
"hiKlm  fabric  of  a  dream."    They  have  neither  ehureh  nor  other 
pU«  of  worship  to  be  found,  whlob  is  evidence  that  the  Spanish 
•Tmiuu  bavt'  been  nimblo  to  gain  a  foothohl  among  them,  although 
thote  prieatfl  have  succeeded  in  e.'tablishing  ihemBelves  with  almost 
•fl  ihr  otiii-r  Pueblo  tribes,  as  ia  plainly  shown  by  the  ruins  of  Jtsuit 
cfcurelict  in  Acoiuo,  Gemez,  and  other  towns.    The  Moquis  somciimva 
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hold  religious  meetingB  in  caves  in  the  vicinity  of  tbcir  aettlem 
On  heiug  naked  to  dccipber  .ni  hieroglyphical  inscriplioD  some  fift< 
miles  southeast  from  their  villages,  a  copy  of  wlich  was  shown  tL< 
thi'y  appeared  unable  to  do  bo,  replying,  "JVo  »abt"  The  belief  is  ^ 
entcrtiiined,  however,  that  they  were  acquainted  witli  the  iuscript!< 
and  knew  its  hidden  meaning,  since  there  were  fuund  in  the  buiise 
onu  of  the  chiefs  figures  carved  in  wood  which  corri'sponded  ex«i 
to  some  of  tho^e  employed  in  the  iuscriplion.    If  theec  were  desig 
OS  objects  of  worship,  no  profouud  veneration  was  manifested 
them,  since  they  were  readily  parted  with  for  a  trifling  quantity 
tobacco. 

The  emict  date  at  which  this  singular  people  settled  in  XortLev 
em  Arizona,  and  built  tlieir  habitations  on  massive  rocks,  whow  foui 
dations  are  far  beneath  the  Itvel  of  the  Bandy  plain  which  surroiiniJ 
them,  is  a  question  still  enveloped  in  mystery.  Taking  into  conMii*n 
lion  tlie  fact  that  the  space  between  the  seveml  villages  on  one  of  ;ii 
mesas  solid  rock,  and  that  across  this  space  a  path  has  bernM 
by  human  feel  to  a  depth  of  several  inches,  and  remembering  thnllS 
shoeti  of  llie  peojile  who  have  trod  out  this  stony  pathway  hnvebeci 
of  the  softest  leather,  it  is  not  unreasonable  to  ast'Unie  that  at  !e 
thousand  years  have  elapsed  since  this  tribe  first  made  its  appc 
in  this  bleak  and  uninviting  section  of  the  Weslcm  World. 

VTIiile  our  visit  to  the  Moquis  resulted  in  much  valuable  itifonoi 
tion  eonccmiDg  this  remnant  of  a  race  fast  diEappearing  from  ibe  (nc 
of  the  earth,  we  were  otherwise  well  repaid  for  the  hardships  we 
encountered  in  reaching  this  isolated  rput.  and  shall  not  soon  fu: 
the  pkai'aiit  hours  spent  in  the  company  of  these  half-civiliwd  bi^i 
As  evening  drew  neiir,  sitting  on  the  tops  of  the  loftj  mcMf,  on 
fevered  brows  were  gently  fanned  by  cooling  hrcenes,  wliicl: 
caused  us  to  forget  the  tropical  heat  of  the  day,  while  our  eyca 
feasted  by  a  sunset  seldom  equaled  in  grandeur  and  suhliiniiy, 
sinking  sun  ])roduccd  a  golden  hue  around  the  summits  of  tlie 
distant  Sierra  de  San  Francisco,  while  its  light,  reflected  ahiag 
horizon,  transformed  the  sky  into  an  ocean  of  blood.    It  was 
after  nightfall  ere  wearied  nature  sought  repose;  but,  at  last,  wa 
tired  to  reel,  with  naught  but  rock  for  onr  pillow,  and  with  no 
above  us  save  the  blue  canopy  of  Nature,  which  seemed  more 
ever  fretted  with  twinklius  stars. . 


Gina| 

irmi 

3 


MBSTAL  EVOLUTlOy  AND  NECESS^IRV  TRUTHS.  357 


UEXTAL  EVOLUTION"  AND  NECESSARY  TRUTHS.* 

Br  HEKBEBT  BPENCER. 

I AM  not  about  to  coutinue  n  controventy  which  I  regret  having 
b*en  provoked  into  by  the  niiarepresenlalions  of  one  who  ignored 
ihecDDtents  of  works  he  proft'eeed  to  review.  Reply  and  rejoinder 
iiiiy  go  on  cndlesely.  I  could  not,  to  much  purpose,  argue  wilh  Mr. 
Uifward,  who,  instead  of  taking  bhcIi  uneonBciously-formed  precon- 
cfptinris  as  those  reaalting  from  the  iuGnito  experiences  of  muscular 
leniions  oud  their  effects,  proposes  to  exemplify  unconseiously -formed 
pwniici-ptioos  by  a  consciously- formed  hypothesis  concerning  the  re- 
lilion  between  weight  and  motion.  Nor  siiould  I  care  to  discuss  any 
lii«lir»n  with  my  new  anonymous  assailant;  who,  when  certain  ex- 
»»ples  given  show  the  "exaet  quantitative  relations"  spoken  of  to 
those  of  direct  proportion,  describes  me  as  "intenBcly  tinmalhemat- 
inl"  because  I  subsequently  use  the  more  general  expression  as  eqaiv- 
lIoBt  to  th«  more  special — which,  in  the  case  in  question,  it  is. 

The  first  of  my  objects  in  now  writing  is  to  remind  "some  by- 
•Untli-rs,  who  may  from  their  antecedents  be  pi'esumed  competent  to 
jiidgp,"  that  the  essential  question  is  not  a  mathematical  one,  but  a 
lo^iral  and  psychological  ouc,  in  respect  of  which  I  am  not  aware  that 
rnior  wranglers,  as  such,  can  claim  any  special  competence.  Further, 
idinitting  the  assumption  that  ihe  question  ts  mathematical,  I 
^Ma  to  warn  the  render  that  he  will  be  rnnch  misled  if  he  infers  that 
Uwrt  arc  not  "some  by-standcrs  who  mar  from  their  antecedents  be 
|jr«nmed  "  more  "competent  to  judge,"  who  concur  in  the  opinion 
iltl  tlic  laws  of  motion  cannot  be  demonstrated  experimentally. 

Mr  atvond  object  is  lo  inclose,  for  publication  iu  Mature,  a  passage 
.  unw  (Handing  in  type  to  be  added  to  future  impressions  of  "  First  Frin- 
riplii"  in  further  elucidation  of  necessary  truths,  and  our  apprehen- 
sion 1  (if  them  : 

"The  consciousQcas  of  logical  necessity  is  the  conscionanesa  that  a 
»n»in  eonoltision  is  implicitly  contained  in  certain  premises  explicit- 
''    I'l  it.    If,  contrasting  a  young  child  and  an  adult,  we  see  that  this 
"isness  of  [■ii;ieal  necessity,  absent  from  the  one,  is  present  in 
Ifct  irthsT,  wo  are  taught  that  there  is  n  growing  up  to  the  recognitioii 

'  [Tl»  vtiFla  piitillihfii  Inil  manlh,  In  which  we  giiva  the  [il!o  of  "  Pimishing  a  Srnior 
Vmibf,*  luncij  lif  Mr.  Sponcpr  In  n  puiaphlel  ■  purt  of  liU  "  Replies  to  Criil- 
Ak*  ll  lad  U>  ■  running  Hglil  in  Che  p<iliimn«  of  yjlure,  which  ne  htre  not  printHl. 
iMraoJ  "Kmlor  Wnn^U'r"  baring  come  Ui  [lie  re«cue  or  the  firal,  willi  usurance*  iif 
U»  *  ijtBpaih!,"  and  R.  D.  n«<>wnriJ  hniing  piLched  in,  Mr.  Spencor  senils  Ihe  above 
^^■ManiaatiM  to  Xatnrr,  nhirli  wc  tvpraJuce,  beciiiBe  of  tbe  permanom  iDterefl  of 
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of  neceBsarj  inilh,  merely  by  the  unfolding  of  tlie  inheriled  inlell 
forms  aod  locuUies. 

"  Tu  BtalL'  the  ease  more  specifically  :  Before  a  necessary  truth 
be  known  as  auch,  two  conditions  must  be  fulfilled.  There  must 
mental  stnicttire  cnpable  of  grasping  the  terms  of  the  propos-itioo 
the  relation  alleged  helween  them  ;  and  thiTC  must  be  gucIi  dcfittii 
deliberate  mental  re|ire£cntnlion  of  these  leims  us  makes  poehib)^ 
clear  conscionsnes!)  ot'  this  rclatiou.  Non-lulfillnieiit  of  either  (nl 
dilion  may  cause  noii-recognilion  of  the  neceEsity  of  the  iruihj  md 
may  even  lead  to  acceptance  of  lis  contraiy  as  true.  Lvl  lu 
cases.  4 

"  The  savage  wlio  cannot  count  the  lingers  on  one  band,  can  frame 
no  delinite  thought  answering  to  the  statement  that  T  and  5  mi 
12;  still  less  can  lie  frame  the  conBciouEness  that  no  other  lots 
possihie. 

"The  boy  adding  up  figures  inattentively,  says  to  himself  llisi 
and  S  roalce  11  ;  and  may  repeatedly  bring  out  a  wrong  roeuU  by 
peatedly  making  this  error. 

"  Neither  the  non-recognition  of  the  truth  thnt  7  and  5  make 
which  in  the  savage  results  from  undeveloped  mental  stniciure,  I 
the  assertion,  due  to  the  boy's  careless  mentnl  action,  that  they  ml 
11,  leads  UB  to  doubt  the  necessity  of  the  rehuion  between  ihetet 
scparalely-existing  numbers,  ond  the  sum  they  make  when  cxisli 
logelber.  Nor  doeg  failure  from  either  cause  to  apprehend  tkv  iic< 
sit.y  of  this  relation  make  us  hesitate  to  say  that,  when  its  trmu 
distinctly  represented  in  thought,  its  necessity  will  be  seen  ;  and  ll 
apail  from  any  multiplied  esperienccs,  this  necessiiy  becomes  cog 
eablc  when  structures  and  functions  are  so  far  developed  thai  gi'oi 
of  T  and  S  and  12  can  be  intellectually  grasped. 

"  Manifesily,  then,  there  is  a  recognition  cf  oecmary  truths, 
such,  which  acuompanies  mental  evolution.    Along  with  acquire: 
of  more  complex  faculty  and  more  vivid  imagination,  there  comN 
power  of  perceiving  to  be  necessary  truths  what  were  befor*  1 
recognized  as  truths  al  all.    And  there  lire  ascending  grudMtiou 
these  recognitions.    Thus  a  boy  who  has  intelligence  enough  to  ( 
that  things  w  hich  are  equal  to  the  same  thing  arc  equal  lo  one  anolh 
may  be  unable  to  see  that  ratios  which  are  severally  equal  to  ce 
other  ratios,  that  are  unequal  to  each  other,  are  themselves  une^' 
though  to  a  more  developed  mind  this  last  axiom  is  no  less  obvi< 
necessary  than  the  first, 

"  All  this,  which  holds  of  logical  and  mathematical  tniths,  hoi 
with  change  of  terms,  of  physical  truths.  There  are  necessary  tro 
in  Physics,  for  the  apprehension  of  which,  also,  a  developed  and 
ciplhied  intelligence  is  required  ;  and,  bi  fore  such  intelligence  aril 
not  only  may  there  be  failure  to  apprehend  the  necessity  of  them, 
there  may  be  vague  beliefs  in  their  contraries.    Up  to  comparutivd] 
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rrornt  timca,  all  mankind  were  in  tbiB  state  of  incapacity  with  respect 
to  physical  axioms ;  and  the  mass  of  mankind  are  so  still.  Various 
pofiular  notions  betray  inability  to  ftirtii  cluur  ideas  of  forces  and  their 
ipUtimi*,  or  carelessness  in  thinking,  or  bdtli.  Efleela  ore  expected 
ifilhoiit  causes  of  fit  kinds;  or  eff'ceta  eitremely  disi>roporlionate  to 
MUiii"  are  looked  for;  or  causes  are  supposed  to  end  without  ell'ects. 
Bfli  lliou^h  many  are  thua  incapable  of  grasping  physical  axioms,  it 
DO  more  follows  thai  physical  axioms  are  not  knowiible  a  priori  by  a 
dcvdojied  inu'lligence,  than  it  follows  that  there  ia  no  necessity  in 
lojical  relations  because  many  have  intellects  not  developed  enough 
to  perceive  the  necessity. 

"Tlie  ultimate  physical  truth  of  which  clear  apprehension  ia  ovcnt- 
ully  reached  is,  that  force  can  neither  arise  without  an  equivalent 
uiKcedent,  nor  disappear  without  an  equivalent  consequent.  Along 
«ilb  power  of  introspection  there  eomcs  recognition  of  ihe  fact  that 
fiiitence  cannot  be  conceived  as  beginning  or  ending:  the  Laws  of 
Thought  themselves  negative  any  such  mental  representation.  And 
ifil  In-  asked  why  this  iniuition,  which  all  physical  axioms  indirectly 
iniilv.  and  whieL  is  postulate  In  every  physical  experiment,  is  lu  he 
liken  lis  authoritative  because  its  negation  is  inconctivable,  the  answer 
iiibst  no  argument  which  sets  out  to  discredit  it  can  do  this  without 
logical  suicide ;  since  there  is  no  other  warrant  for  asserting  the  de- 
pfiHli'nce  of  any  conclusion  on  its  premises  than  the  inconceivability 
ofilsiii-galion," 

Thin  passage  forms  part  of  a  revised  version  of  the  chapters  on 
Milter,  Motion,  and  Force,  which  I  have  contemplated  making  for 
tliifl  ymr  past.  When  those  chapters  were  written  and  stereotyped, 
ill  Ajiril,  ISOI  {tre  Preface),  the  modern  doctriucB  concerning  Force 
inil  it*  transformation  were  so  imjK'rfectly  develo|)ed,  that  some  of 
lixi  Ivadiug  technical  words  now  currently  used  were  not  introduced. 
Tlip  n-organiEalion  of  "First  Principles,"  which  !  made  in  ItifiT,  for 
llir  pur|iuiie  of  more  truly  presenting  tlie  general  Theory  of  Evolution, 
JiJ  nnt  implicate  these  chapters,  and  I  believe  I  did  not  even  re-r«ad 
thrm:  tho  stereotype  plates,  in  cammon  with  those  of  many  otiier 
(^pters,  with  the  immlierings  of  pages  and  sections  altered,  were 
Bvil  nrnrsh,  and  continue  still  to  stand  as  they  originally  did.  But 
now  rectifying  defects  of  statement  which  it  was  scarcely  pos- 
riU*  lo  avoid  thirteen  yenrs  ago,  t  find  no  reason  for  changing  the 
■■•■I  il  conception  set  forth  in  those  chapters ;  nor  is  the  need  for 
■z  it  KUgzestcd  to  me  by  those  on  whose  judgments  I  have  the 
1  for  relying. 
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X  a  sla))  in  WestmitiBter  Abbey,  surmounted  bj'  a  profile  m 


lion,  the  Tork  of  Chanirey,  there  is  the  following  inscriptioB 


FELLOir  AND  FOBRIOV  eECnKTAET  Or  TITE  BOTAL  BOOISTT, 
W£UBI1R  OF  THE  NATIIINAL  INHTITUTS  Of  FBjlKCKi 

a  ham  alike  emimlnt 
i:r  alhort  stibt  cefantuent  of  ii  17  u  a  n  liabximo. 

patiest  of  usintenwitted  laboe, 
ksdowed  with  the  facdi.jir  of  intcitrve  peeceptios, 
tfho,  beinutsg  an  bqitai.  uabteby 

TO  rOB  MOST  ABSTlIiraE  IK  YSBTIG  ATIOHB 
or  LETTKB9  AND  OF  SCIEXCB, 
riBdT  SSTABLISHBD   THE    VNDDLATOBT    THEOBT    OT  LIOBT, 
AND  FIllBT  TKMETB.ITED  THE  ODSfCElTT 
WHICH  HAO  TEISED  FOB  A0K8 
THE     HIEROULYPniOS    OF  EOYPT. 

The  subject  of  tills  eulogy  wua  one  of  the  most  remarkable  nten 
till.'  ajinnls  of  British  science  and  liierature — according  to  Prot  Tj 
dall,  the  greatest  man  of  science  that  hud  appeared  eitice  Kewlon;  U 
as  his  biography  has  never  been  republit^hcd  in  this  eouolry,  ■  bii 
sketcii  of  his  life  will  be  fresh  and  instructive  to  many. 

TiiOKEAs  YoDNU  was  born  in  ITT^l,  and  died  in  1(^29.  He  wmI 
eldest  son  of  ten  children.  His  parents  were  both  meml^ers  of  llic 
ciety  of  Friends,  and  strict  observers  of  the  principles  of  their  m 
in  which  their  children  were  carefnlly  educated.  Dr,  Dalton,  t 
eminent  English  chemi^'t,  was  also  of  Quaker  parentage  and  ediicatio 
but,  while  he  continued  through  life  to  retain  his  mcmbersliip  of  t 
denomination  and  to  conform  to  its  principles,  Dr.  Young  held  t 
tenets  and  conformed  to  the  observances  of  the  Society  only  dan 
his  youth.  He  was  a  very  precocious  child.  At  two  years  of  tgt^ 
Oould  road  with  fluency,  and  had  read  the  Bible  twiee  through  bi'fc 
he  was  four  years  old.  At  six  years  of  a^e  he  could  reptal  Go 
smith's  "  Deserted  Village,"  and  had  previonsly  begun  bis  Ll 
grammar.  At  seven  years  of  age  lie  was  sent  to  a  miserable  Ikj« 
ing-schuol,  but  the  next  year  at  the  house  of  a  friend  he  came  acn 
B  "  Dictionary  of  Arts  and  Sciences,"  which  he  perused  with  iaui 
intei'est,  and  also  got  instruction  in  the  use  of  some  roalhematic.il  i 
philosophical  insiruments.  When  nine  years  old  he  was  sent  to 
other  school,  w  here  he  remained  four  yesirs,  and  made  great  proficiet 
in  classics,  mathornalies,  and  natural  philosojihy.  He  also  leanied 
principles  of  drawing,  the  art  of  book-bind iiig,  the  oouBtruction  of 
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oroicoj)es,  telescopes,  and  electrical  machines,  and  the  use  of  the  latlie. 
In  an  autobiographical  Eketch,  be  euys  that,  after  returning  bnme  frota 
tlii»  nchnol,  be  devoted  himself  almost  entirely  to  tlie  study  of  Hebrew, 
Mil  to  the  practice  of  lurniog  and  telfscope- making.  He  borrowed  and 
studied  with  great  diligence  ibe  Cbaldee,  Synae,  Samaritan,  and  Por- 
liaii  grammars,  and,  having  got  hold  of  the  Lord's  Prayer  in  a  hundred 
diSereDt  languages,  was  greatly  interested.  At  fourteen  years  of  age 
Tilling  became  tutor  to  Sir.  Hudson  Gurney,  who  was  a  year  and  a 
liulf  oldi'r,  and  who  cuntinued  his  friend  through  life,  and  wrote  a  biog- 
r»ph)'  of  him.  He  wrote  a  beautiful  hand,  and,  when  once  requested 
W» friend  of  hia  uncle.  Dr.  Brocklesby,  an  eminent  London  physician, 
loeihibit  a  specimen  of  his  handwriting,  ho  wrote  a  sentence  in  four- 
Iptn  different  languages.  His  precocity  reminds  us  of  that  of  J.  S. 
Uill,  Imt  it  had  a  far  more  spontaneous  and  varied  exercise.  He  went 
OB  with  hia  mathematical,  botanical,  and  entomological  studies  with 
great  ardor,  but  he  was  left  to  entire  freedom  in  their  pursuit,  and 
Wlicved  that  "  whoever  would  arrive  at  excellence  must  be  self- 
Unght;"  and  that  tliere  was  "in  reality  very  little  that  a  person,  seri- 
ouilj  and  industriously  disposed  to  improve,  may  not  obtain  from 
•"loks  with  more  advantage  than  from  the  living  inslrnclor,"  Upon 
^i'  jirinciple,  as  his  bio'^Taphcr  remarks,  ho  was  aclf-tanght.  "He 
tnd  nothing  hastily  or  cni-sorily,  and  his  memory  was  so  ten^ieioas  that 
'>*  never  forgot  what  be  had  once  mastered.  He  wrote  exercises  and 
KmijMisvd  in  the  languages  in  which  he  studied.  His  journals  were 
*'ill'-n  in  Latin,  and  his  criticisms  on  French  antliors  in  French,  and 
on  li.ilian  authors  in  Italian.  His  mathematical  studies  were  carried 
on  ID  a  similar  manner.  He  began  the  six  books  of  Euclid  on  such  a 
>ad  liniahed  them  on  another;  and  we  hear  no  more  of  them. 
Algthra,  trigonometry,  and  fluxi<ms  were  dispatched  in  the  same  way. 
Ht  md  the  'Principia'  deliberately  tlirough;  and  it  appears  from  the 
tm^ks  in  his  journals  that  he  had  folly  comprehended  them." 

Al  nineteen  years  of  ago,  in  obedience  to  the  wishes  of  his  nncio, 
Mf.  Vimng  entered  upon  tho  study  of  anatomy  and  medicine,  and  from 
fa  ouiavt  he  became  an  unginal  investigator  in  this  ticld,  his  tirat 
KNarchcs  being  into  iho  structure  of  tbe  eye  as  an  optical  instrument. 
Altlw  %go  of  twenty-one,  the  Duke  of  Richmond  offered  him  the  ap- 
poiitliaeDtof  his  private  secretary,  at  )1,000  a  year,  and  "  a  place  at  the 
4Ae^  table."  This  he  doctinei]  on  the  ground  of  Quaker  scnipleg,  and 
TTfli*  t">  his  mother  that  he  was  not  ashamed  to  allege  bis  regard  for 
tbr  Society  ■■'»  a  principal  reason  for  not  accepting  the  proposal  .  .  . 
lUs  cvviit  in  bis  life  led  him,  no  doubt,  to  consider  how  far  his  po- 
tion u  a  Quaker  might  interfere  with  his  future  prospects.  He  had 
kllhtTio  adopted  their  garb  and  phraseology,  but  he  now  began  to 
diwihimtvlf  of  these  charaoterislics,  and  to  mii  largely  with  society, 
tnhargli,  where  he  went  at  the  close  of  170-1  lo  prosecute  hia 
ol  vdueation,  he  diil  not  scruple  to  violate  the  principles  of  hifi 
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diuing 


Beet.  He  Gpent  mncb  time  at  parlies,  both  grave  and  g&y;  wcntB 
quently  to  llie  tlieatro  in  spile  of  the  remonstrances  of  his  friends,  W 
private  Ic'sods  in  dancing  and  in  playing  on  the  flute."  I 

Aft<-r  proaecutiiig  his  medical  eiudies  in  Edinburgh,  lie  nindl 
iLorougli  tour  of  Scotland  at  the  close  of  the  session  of  1~05,  aiidn 
turning  to  England  ivent  at  onec  to  GDttingen,  "  where,  along  wilt 
his  mctltcal  studies,  he  look  Icsi-ous  in  drawing,  dancing,  ridiiiL',  and 
mueic,  in  all  of  which  ho  made  rapid  prognss.  He  was  pataiotialcly 
fond  of  horsemanship,  and  there  were  no  feats  in  that  art  too  daring 
lor  him  to  accomplish." 

In  1797  his  i;ncle,  Dr.  Broeklesby,  Hied,  leaving  him  his  1h 
library,  collection  cf  ['rinls  and  pictures,  and  fifty  tlioiifund  dollnf 
money,  which  euiiblcd  him  lo  pursue  his  inquiries  with  greater  fn('ilit| 
and  in  the  beginning  of  1800  he  commenced  llio  practice  of  niedidiit 
in  London.    In  1801  he  was  appointed  Profesaor  of  Natural  PliNg 
phy  in  the  Royal  Institution  of  Great  Britain,  and  be  conducii  il , 
journnl  along  with  Humphrey  Davy,  then  Professor  of  Chcinicll 
The  first  year  he  gave  thirty-one  lectures,  and  afterward  sixty,  wll 
were  publislied  in  1607,  in  two  quarto  volumes,  under  the  title  of  ' 
Course  of  Lectures  ou  Natural  Philosophy  and  the  Mechanical , 
a  work  which,  uotwiih>'tanditig  ila  obscurity  both  in  languiigc  imd 
thought,  is  rich  in  original  and  ingenious  viewp,  and  of  iui-tlmia 
value  to  the  student  of  phvsics  and  the  meehnuic  arts. 

It  was  in  May,  IPOI.  when  Dr.  Young  was  twenty-eight  yraul 
age,  that,  reflecting  on  the  experiraenU  of  Newton,  he  was  led  tul 
discovery  of  a  law  which  "appeared  to  him  to  account  fur  a  gtra 
variely  of  interesting  |ihenomeiia  than  any  other  optical  principle  i 
had  yet  been  maile  kiiown."    This  was  iho  law  of  the  InterferniM ' 
Light,  which  he  expliiined  on  the  principle  of  the  undulutory  ihcoi; 
This  theory  had  been  long  before  propounded  by  Huygbens  and  Uo 
but  Dr,  Young  revived  it,  gave  it  greater  precision  of  form,  ainl 
proved  that  it  accounts  for  luminous  phenomena  which  can  be  i 
plained  by  no  olher  known  hypothesis.    His  views  were  develop! 
N^icliohofi's  Juumal  for  1801,  in  the  following  propositions: 

"I  am  or  opinion,*'  says  he,  "  that  light  \9  prubalily  the  undulation  ( 
clastic  modimn,  becaiise — 

"  1.  Its  velocity  in  tlio  same  mediam  ia  alwn.vs  eqtial. 

"2.  AH  refractiona  ore  nlteaded  wicli  a  purliul  reflection. 

"  3.  There  is  no  renaon  t»  expect  tlint  such  n  Tibrntion  should  divvrp  ( 
\j  in  all  diructioDS,  and  it  ia  probulilo  that  it  does  diverge  in  a  »niall  de 
everj  direction. 

"4.  The  diepcrMon  of  dilTereDtl;  colored  rays  is  no  more  uiccmpatil'l«  1 
thin  aystcni  tlniti  wllb  the  common  opiniun,  which  only  sssifns  for  it  tlic  : 
nal  cause  of  differeul  cleetive  Btlrnctions, 

"5.  Reflection  anil  refrHction  are  equullj-  explicnblc  on  both  suppofillii 
"  0.  lafluctioD  is  m  well,  and,  it  mav  be  added,  even  niuch  better,  «i|>M 
bj  this  theory. 
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T.  All  the  pheDomena  of  the  onlors  of  thin  plntcs.  which  are  in  renlitj  un- 
Vi^XiXe  on  ihe  commcti  hypothcsii^,  admit  of  n  very  complete  ond  Mmplu  ux- 
planBliuK  bv  thi»  supposition.  Thu  iinaioj.'v  whicli  is  liore  Buperficiull;  iodiciteil 
wil)  Iirnhubly  soon  be  mndc  public  mure  io  dctui);  und  will  also  ho  (-xtondcd  to 
lliocolors  uf  tliick  platCH,  anil  to  ilti-  1'ringcH  ]irudui.-t-(t  h;  inflection,  ulfordiog 
Xtm  N' ew ton's  on' o  eluborute  eipcriiiicnta  11  mont  convinciDg  urguuiciii  in  favoi* 
sTthli  «Tat«m." 

rtpgnrding  medicine  ns  nn  inductive  branch  of  philosophy,  Dr. 
Touiii;  lirew  op  an  "  IntroHiiction  tn  Mcilifal  Literature,  including  a 
Pricticiil  System  of  Xosology,"  which  Dr.  Peacock,  his  latest  biogra- 
plier,  says,  bears  much  the  same  relation  to  the  medical  sciences  that 
bii  Ifotures  on  natural  philosophy  bear  to  the  mathematical  and 
pbygicai  sciences.    Il  apjieartd  iu  18111,  and  in  an  Appenilix  he  j;ave 
^tkrtch  of  animal  chemistry,  translated  from  the  Swedish  of  BiritelinB 
^Wie  aid  of  a  grammar  and  dictionary,  without  any  jirevions  nc- 
^pintance  with  the  language. 

Ill  the  field  of  philol»gic:il  exploration,  Dr.  Young  exhibited  tal- 
I  of  a  very  high  order.    He  was  especially  skillful  in  deciphering 
cripts  and  inscriptions  wUicli  had  baffled  the  ingenuity  of  his 
piwIvcesaorB-    "The  atteniion  of  Dr.  Young  was  first  devoted  to 
liifroglyphic  research  bv  a  papyrus  in  Egyptian  characters,  submitted 
itahim  in  the  spring  of  1814,  by  Sir  W.  Rouse  Boughlon,  found  in  a 
^■Baiy-case  in  a  catacomb  near  Thebes.    The  papyrus  was  written 
Wmwivc  Egyptian  characters,  and  Dr.  Young's  notice  of  it  was  aji- 
pi^'led  (o  a  communication,  by  its  discoverer,  to  the  Antiquarian 
^ipiv.    Itetween  May  and  November  of  the  same  year,  he  analyzed 
iliMlirve  inscriptions  of  the  well-known  Rosetta  Stone,  and  gave  a 
conjMiiiral  translation  of  the  second  nf  the  three,  which  was  added 
'•llii'  notice  above  mentioned,"    Champollion,  the  great  French  anti- 
quriRn,  was  the  rival  of  Yoimg  in  the  work  of  unraveling  the  old  in- 
•*riptii>nB,  and  a  warm  controversy  grew  out  of  their  respective  claims 
•liicli  was  not  free  from  the  tingi?  of  national  feeling.    Both  were 
Qrn  tin  doubted  I  y  of  great  originality,  and  made  their  discoveries  in- 
^■["-ii'leiit  of  each  other,    "  Dr.  Young  never  failed  to  do  justice  to 
»agaciiy,  the  estensivc  learning,  and  the  deep  research  of  Cham- 
I  ^lioD ;  and  his  own  merits  were  nobly  rccognisied  by  the  coiintry- 
:  ni»n  of  his  rival,  when,  in  1828,  they  elected  him  one  of  the  eight 
^Wign  associates  of  the  Institute  of  France." 

out  the  year  I8I0  Dr.  Young  took  up  the  subject  of  naval  archi- 
r,  and  contributed  important  improvements  to  the  construction 
r.urar.    In  1816  he  was  appointed  secretary  to  a  commission 
lining  the  length  of  the  second's  pendulum,  and  drew  up 
I  reports  which  were  made  in  1918,  1820,  and  1821.    In  1818 
I  ap|>oi<ited  snperiniendent  of  the  Xautical  Almanac.    He  had, 
jtar*  previously  to  this,  gone  into  the  subject  of  life-assurance, 
orkml  out  mathematically  the  formula  of  the  v.iKie  nf  life,  and 
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the  laws  of  mortality.  He  wrote  a  great  numVier  or  papers  on 
subjects  ill  tlie  QuarterJij  Jlevieus  and  in  ibe  ^ncyclofifedia  Botanic 
As  the  uiidulatory  theory  of  liglit  gradually  made  its  way,  beiug  fori 
fied  in  a  remarkable  maiincr  by  the  diBcovorien  of  Fresnel,  the  Frertei 
pliysicist,  there  grew  up  an  increasing  riL-ognition  of  the  claim* 0/ 
Dr.  Young  in  regard  tu  the  eubject.  Of  his  diatinguisbcd  meriti 
their  ultimale  recogiiitioD,  Dr.  Pencock  remarks  : 

"  On  the  6lh  of  August,  1827,  lie  was  elected  one  of  the  eight 
eign  asBociiites  of  the  At;adviny  of  Science?,  at  Paris,  in  the  plact 
Volla.    The  oihcr  competitors  named  were  the  great  astronwmi 
Bessel  and  Olbera;  Kobert  Brown,  the  botanifl;  Soemmering,  ihj 
anatomist ;  Blumenbach,  the  naturalist ;  Leopold  von  Buch,  the  ( 
ogisi ;  Dallon,  ibe  ebcniist ;  and  Plana,  the  mathematician.  Hui 
the  greatest  honor  that  can  be  conferred  on  a  man  of  science. 

"  The  propriety  of  the  selection  which  was  made  by  the  luslil 
of  Prance,  of  WoUaston,  Davy,  ami  Young,  as  the  most  eminent  re] 
aentatives  of  English  science  in  that  age,  was  disputed  by  verv  ftV 
their  contemporaries  who  were  capable  of  forming  a  correct  ojiinV 

"  The  lapse  of  a  quarter  of  a  century,  since  the  grave — wilbin 
brief  space  of  six  months — closetl  upon  the  labors  of  these  three 
nent  philosophers,  has  somewhat  changed  the  order  in  which  tl 
were  dassed  by  their  eon  temporaries.  If  Young  held  the  lowest  jil 
in  the  order  of  precedence  then,  he  unquestionably  occupies  the  h' 
eat  now.  The  most  brilliant  achievements  of  Davy,  whether  eo. 
ered  singly  or  collectively,  are  probably  surpassed  in  imporinnee 
the  discovery  and  demonstration  of  the  interference  of  light; 
while  the  first  received  the  prompt  and  unhesitating  acknowlcdg 
of  the  scientilic  world,  and  at  once  secured  for  their  author  the  hoi 
and  rewards  which  were  due  to  his  merits,  the  second,  even  » 
emerging  from  a  long  period  of  misrepresentation  and  neglect,  hii 
make  iia  way,  stop  by  step,  as  it  were,  and  with  various  and  fliicluai 
fortunes,  against  ihc  opposition  of  adverse  and  long-established  ll 
riefl,  supported  by  the  authority  of  the  two  greatest  men  knoin 
the  scientific  history  of  the  past  and  present  age," 

In  the  summer  of  Dr.  Young's  henlth  began  to  derline, 
in  1820  he  snfiered  from  repeated  attacks  of  asthma,  accompanied  1 
great  oppression  and  weakncs.-^  lie  sank  gradually,  and  expired* 
out  a  struggle,  May  10,  1829,  aged  tifly-six.  His  disease  proved  toh* 
an  ossification  of  the  aorta,  which  must  have  been  in  progress  for  mwij 
years.  Every  appearance  indicated  an  advance  of  age  not  brought  00 
by  the  natural  course  of  time,  but  probably  by  unwearied  and  inctt 
Bant  labor  of  the  mind  from  the  earliest  days  of  infancy.  We  httN 
barely  touched  upon  some  of  the  points  of  the  life  of  Dr,  Yonng,  tnJ 
to  tlio^e  who  care  to  pursue  it  further,  we  can  recommeiid  his  adnu 
rablc  biography  by  Dr.  Peacock,  published  by  Murray,  of  London.^ 
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(*  TUB  PROP.IGATOBS  Of 

jtmetmrr 
pe  U  indulguU  by  many  that, 
th«  progress  of  intelii^^cDce 
creM«  of  lilitnil  feeliug,  the 
t  belweeu  religion  and  aoi- 
eiltier  iin  oway,  or  lose  so 
u  rftQcorous  efikh  that  it 
and  rationally  conslil- 
aaj  otbtr  iiuoetion.  liat 
parties  who  ihi  not  seein  to 
r<Mult  tlesirnhle,  and  do  all 
)  perpetuate  (lie;  aoriraonies 
marked  tbis  controversy  in 
anil,  whilit  H'e  will  not  say 
od  spirit  is  all  on  one  side, 
>  that  the  TDogt  of  it  anil  the 
ani«n<ononoaide,  andtli&t 
ihich  makes  special  preten- 
ligber  gaidanco  and  the  lof- 
,  There  are  relipous  tea<'!i- 
lUtuolIy  make  use  of  iicicnoc 
and  bu^benr  to  urouao 
^Rice,  anil,  ID  doing  this, 
lotthe  amiiHe^t  poMihIe  Bcrii- 
t  roprrsfUtatioQB.  We  usk 
|9  tbe  latest  illuntration  of 

M. 

ti«  ntwe  to  some  ot  our  reod- 
ihorc  hoi  recently  been  a 
ick,  on  tho  part  of  dirers  rc- 
ors,  tipon  thi>  revised  edition 
ox»'  CroLop^DLi,  now  go- 
l>  the  pre4^  on  the  )iroiind 
srk  i»  being  dona  in  tho  in- 
KurnoniMn.  As  that  charge 
'  »Uile,  a  rifw  cry  is  rakeil 
ti«a,  that  ill*  CiCLOP.E- 
^tevt»od  in  the  interest  of 
ni<i  llr»t  attack  did  not  in- 
nth  hocanac  our  enth<iBi;LHin 

§in  lUo  direction  of  ecclo- 
y.  and  bocanae  we  knew 
of  ih«  men  enj^nged  In 
n  lo  be  n  porfuct  guarantee 
dBltnnU  ItnparTlal.  and  tlior- 
rnMUM  of  their  duty  to  Lhe 


public.  Tho  reviscra  of  tlio  CTCLorat- 
itiA  are  i>ur  nearest  neighbors,  and  their 
proceedings  have  interested  11s  from  tho 
he^inning.  Whut  have  especially  and 
cunstnntly  aitrai^ted  our  atteoUou  have 
been,  tho  vigorous  discipline  [iialutained 
in  carrying  on  the  work,  and  tho  luces- 
Bont  eolioltiide  nn<!  inflexible  determina- 
tion manifested  lo  make  it,  in  the  high- 
est degree,  triLthful  nnd  trustworthy. 
Knowing  this  so  well,  we  bad  not  the 
slif'htest  upprehensioD  that  a  petty  on- 
slaught,* inspired  by  aeetarioii  jonlousy, 
cDiild  soriuusly  atToct  the  cliaraoter  of 
the  work  with  the  intelligent  class  to 
which  finch  n  Ctclop^dia  must  mainly 
appeal.  Hut  in  thissocond  attack,  which 
is  of  wider  import,  we  find  ourielvea 
perscinally  Implicated,  ond  it  therefore 
becomes  proper  to  notice  it ;  and,  when 
H  e  liiivo  shown  what  it  amounts  lo,  the 
reader  will  have  a  pretty  (riwd  hiwis  for 
jud^ng  llie  quality  of  other  eritioiams 
emanating  from  the  same  aouree. 

In  a  late  number  of  the  Chrittian 
at  Work;  u  ninvspaiicr  cdlteil  by  the 
Rev,  De  Witt  Tahiiago,  there  is  a  lend- 
ing  article  which  contains  tho  follow- 
ing pasi^ji^a : 

■'In  iho  fifth  voluino  <-f  the  now  and  re- 
vised edition  of  Ai-fletos»'  (,'TOLOF*Dii, 
Hrof.  E.  L.  YounnuiB,  trenlioif  of  the  Cor- 
ruUtion  of  Korct*,  says:  'Tlierofor*,  il  i» 
Qow  Tt^gurdod  aa  a  tViTicLiniiiDtuI  truth  of 
piiynicul  Hcipnco,  and  a  funJomrulal  law  ef 
JJflluro.  Ihnl  force,  like  molirr,  in  RBH>r  Ore- 
Dti'd  or  ilL-slroyed.'  To  BlSnD  [list  uiattflr  ii 
never  crsotuil,  is  to  atUrm  lliat  it  U  vlcrnil. 
If  God  Did  loatier  are  cnelfrnnl,  llicn  Ihty 
■ro  ideiilicul ;  noil  if  identical.  It  follows  tlut 
Ood  13  hut  an  liiijioMonul  furco  noting  In  uDi) 
tliroucb  Ihu  inlieront  propcrtius  of  rnnttor. 

"  Wo  ore  «ony  lo  see  AprLBTom'  Creu>- 
r.i[>iA  Riving  Iti  nanction  to  a  doclrine  «a 
thnrouKhly  UnHientiBo  and  rodicotly  anCU 
chri»[ian. 

'■  Lo"!  week  Wfl  were  eompellcd  lo  nhnw 
thaU^pt-LtTOXB'  I'YCLOPXDLI  had  mndc  BOmo 
very  gnci'iut  oononniou  in  the  field  of 
tory  lo  tho  buheiti  of  fiDiunalsui.    If  it  is 
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also  to  loDd  it»  ftid  to  Ibe  pruimgDliou  oX 
aciuoriflo  MthcUin,  Ihs  loaacr  we  kooir  it 

die  bi'llur. 

"Tbc  intereslB  of  truth  ire  paramoiuit; 
and  tlmtpublioulionis  qqC  irunlivDnli;  <iluuli 
pvrVDctnliiilory  In  [be  intcrent  of  RommiiaDi, 
or  Mienod  la  the  intersit  of  itboism." 

The  Catholic  Iteeteie,  wliith  wn« 
probnlilj  aware  huw  muuii  terror  tLcre 
wua  in  [he  "  Nii  poperj  "  alarm,  and 
OORht  to  linvo  learned  n  little  rantiiin, 
joins  the  Chriilian  at*Worh  In  filing 
up  the  new  scare,  and,  alter  iiialiitig 
tlie  same  quotaU'>n  frmn  our  iirliele. 
observes:  "  In  other  words.  Prof.  You- 
mans  is  iJlowtd,  in  b  work  iniunded  for 
edueatioQ  and  seiieral  uses,  to  broach 
the  fundamentui  liercsv  ilmt  there  is 
no  personal  God."  As  an  indication  of 
limv  fur  Cutliolics  ond  PrutePtunts  are 
a[iimati.>d  hj  tbo  same  spirit,  wc  may 
note  that,  when  the  writers  of  lliese 
orlicles  had  been  rebuked  fur  tlieir 
course  hy  other  newspapers,  tliey  Loth 
retnrned  to  tlie  subjeel,  iind  repeated 
the  ehargea  in  subsequent  issucB. 

Now.  of  this  funnidnble  indiotmetit 
ve  have  onlj  to  say  that  it  is  ODtirely 
trumped  up.  and  \a  witliuut  the  shadow 
of  n  found.ition  in  faet.  Id  preparing 
an  article  for  the  Ctclop.ijuIiI,  on  the 
"  Corn '!  at  ion  of  Forces,"  we  first  snvo  d 
brief  sketch  of  tlie  investigations  that 
bad  been  made  during  the  past  eentu- 
rr.  anil  which  have  lirouglit  tlie  whole 
auientilic,  uorbl  to  the  compiirativelj 
new  conclusioD  that,  altlioii(;h  tlie  clil- 
fereut  forms  of  force  are  convertible, 
force,  or  enernv  itself,  Is  indestruetilile, 
Af\cr  this  preliminary  statement  of  Iho 
results  of  experimental  Investigation, 
we  Biiid,  "  ThcFffore,  it  Is  now  regarded 
us  &  fiindniiicNtal  truth  of  physical 
■cienre.  and  a  rundnmentnl  law  of  Na- 
ture, tliut  force,  like  matter,  is  never 
created  or  destroyed."  The  proposition 
if  stated  as  an  inference,  as  an  induc- 
tion from  ohaervations,  iis  a  result  of 
Mperimeni'il  inquiry  into  the  pliysiinl 
processes  of  Xuture.  iiml  as  a  pure  prin^ 
ciple  of  science.    AVo  were  not  tliscnss- 


ing  the  nibject  of  ma'.tcr,  Imt  of  foKCi 
and  what  we  declared  in  regard  U 
force  we  assumed  in  regard  In  iiidUr 
that,  BO  for  as  science  knows,  it  iin«vcr 
either  created  or  destroyed.    We  Ad 
not  say  that  matter  ia  eternal;  w<  dttl 
not  say  that  matter  never  wu  crcaird, 
for  these  are  questions  beyond  the  lim- 
its of  science.    We  avoided  all  lliw- 
logical  implicatioQB,  and  did  Out  iro  ■ 
liuir's- bread  til  lieymd  li.e  strict  InJat- 
tive  conclnsion  thai  in  tbo  courwuf 
Nature  there  in  no  evidence  nf  iti  or- 
ation  or  destruction.    For  as  ititrcii 
only  one  question  :  \iaA  the  stalvincDl 
true!  That  mutter  ''is  never  creiil«l(^ 
destroyed,"  lias  been  eetublislitd  "<^| 
fandamenial  truth  of  physical  scirwl 
and  a  fundamental  law  of  Nature"lut 
more  than  a  hundred  years  orcveninc* 
the  science  of  chemistry  was  fooud-A 
Every  fact  known  to  chemiitt  or  pli)* 
ioists  confirms  it,  and  not  a  solitnfj  IkI 
cjistH  even  the  alightest  doubt  ii|'Uitt 
There  cannot  be  shown  a  partirU  ofc"' 
dence  within  the  whole  sphere  o(  pb.tt- 
inal  science  thai  a  iiingle  atom  dI  mtlW 
is  ever  cither  created  or  destroyed.  Tl* 
projiositbin,  although  for  thoituDd>°' 
yeiirfl  it  was  not  heliei'ed,  i*  nrn* 
coriicr-Blone  of  all  science.     I'  ^* 
s'ntement  that  matier  is  inde»lrurtill» 
be  not  n  truth  of  phys-ieal  scieocc. 
there  are  no  truths  of  physical  Mi. 
if  it  be  not  a  rundnmentnl  law  of 
ture,  then  there  ore  no  fiindaaii 
laws  of  Kdture.   Tbo  doctrine  " 
we  laid  down  baa  been  livid  u  ■ 
onstrutioi^  in  the  whole  scientific  v 
and  hos  become  elenientary  in  all 
telt-books,  for  generations. 

lint,  fur  stating  it  in  the  Axn: 
CycloI'-CDIa,  that  work  iscliar;.'«l 
beinjr  a  pervcrter  of  sciencr,  radi 
ly  antichrist  ion,  and  a  propn|tal"r| 
atheism.    Now,  let  the  reader 
ber  that  we  arc  not  the  pnrtiM 
have  rniscd  tliis  question  uf  atli 
Wo  neilher  nflirmeJ  nibei*iii.  niir 
nated  it,  nor  implied  it.    Wit  Uriel 
avoided  a  mode  of  statctiicut  >' 
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twi«t«d  into  anj  suoli  con- 
It  ta  the  lIiculo;|u-al  leuuher^. 
n  or  rvligioiia  new^papen,  tiiut 
e  qnestiun  fDrirartl;  miU  tliuy 
■  Wttjr  that  will  entitle  tliuui, 
iniun,  to  rank  fimaag  tlie  nio»t 
propajtfttors  of  atl)«Um.  The 
Itr.  Tnlmoga  ia  on  uuiliuriziKi 
Mr  reli|(ii>ii,  anil,  as  lie  Is  followad 
IIiiiIm.  it  U  pri>4u[nablti  ihat  liis 
\t»  huve  welglit  H'illi  tUom. 
them  ihut  the  Aukbican  Ci- 
!a  ii  >  propnjutor  of  fltlieiam, 
It  statea  in  tliree  lines  tlia  aol- 
Hociple  ttiiLt  matter  ia  iode- 
Athei^m  1:1  here  put  us 
ar;  conaeqiienco  of  a  demon- 

Cutli — rutlisr  adciJal  theoloRj, 
d  a^iT — bnt  who  ia  the  real 
ttur  or  atheism,  \%a  who  aimply 
Ibe  imth,  or  ho  who  conitruea 
itia  i    Aa  eatablished  princi- 
len(^«  is  taken  ap  and  subject- 
e  th«(iliigicnl  fumbling,  with 
It — nn  God!— let  the  fumblor 
responsibility.  We  tliruw  buck 
:ar^  of  propa^tiii;^  atheism 
ll  l>i!lon;-s.  upon  thoao  who  seek 
Uiion  to  di!olare  tliot  tlie  qiies- 
to  ctisti'Dire  of  GoJ  ia  depend- 
Imt  is  gtm-'  oa  in  the  Add 
He  re«oari<b.    It  was  liioso  ro- 
when  who  affirmed  that.  If  the 
n  miitioii.  or  wan  not  orented 
^  there  \i  no  God ;  nnd  It  ia 
nowujrlhiit  if  evolution,  or 
i«  gueration.  or  the  doctrine 
mlatioa  of  physioal  and  mnn- 
1m  true,  tliere  is  iin  <.>nd  to  all 
nr.  ifmatlvr  ia  indeatriictible, 
ih*  ponsequenee — It  is  tbesQ 
wing  the  needs  of  donbt  in 
tunlty,  anil  doing  more  tliiin 
'  parties  to  fHmiliiirizo  the 
alo'l  with   the  'piestinn  of 
tti  Mpw-ta  of  BHtiniiiKd  QDcer- 
'«  Miiilo  nt  iha  reli)[ioiia  pro- 
the  hputhen   who,  after 
bla  |[»4  for  rain  until  he 
tnkva  liiin  down  and 
V^kt,  and  varioiiilir  mal- 


treats  him  for  neglecting  his  duties. 
Tet,  aflor  all,  how  much  worse  ia  this 
than  the  habit  uf  luking  down  the  idea 
of  God,  and  profanely  huttoring  it  aboul 
like  a  foot-hall  in  the  logluul  aronaf 
We  have  preachers  who  make  the  pul- 
pit a  kind  uf  conjurer's  pintform,  where 
the  concoptiuD  of  the  Deity  la  manipu- 
lulud  by  !iyllo>;iatic  iogerdemain,  nppcur- 
liighore  and  vaniahlni; there,  now  under 
this  hill,  and  now  under  thnt,  to  the  due 
iistoDlsliment  of  all  beholders.  Of  the 
pa^jua  referred  Co,  one  thing  must  in 
justice  he  said,  thnl,  although  he  pum- 
mela  his  god  with  greut  irreverence,  he 
never doubla  him.  SoMieofoiiroHn the- 
ologians, on  the  oonlriiry,  oaern  to  ba 
more  possessed  with  the  idoii  of  don'.iC 
in  regurd  to  the  existence  of  the  Di-ity, 
tlinn  any  thing  e].<e.  They  treat  it  as  an 
open  qucation,  and  are  forever  dwell- 
ing apuii  ita  oonlingencies.  and  showing 
how  if  this,  thnl,  or  the  other  thing  bo 
true,  then  there  ia  no  Uod  iit  all,  and 
every  thing  like  religion  is  ^ivcn  over 
to  destruction.  We  are  conslontly  told 
thnt  there  ia  an  iihirming  spreud  of  dis- 
belief in  these  dayi';  what  else  can  be 
expected  undersnrh  Inculcutiun'' t  Let 
it  he  accredited  to  its  chief  source — the 
audacity  and  folly  of  thoao  who  uae  sci- 
ence to  unsettle  faitii  by  forever  insist- 
ing upon  their  antugonisni ;  for  religion 
has  no  enemies  so  dangerous  as  those 
who  insist  upon  staking  Its  truth  njion 
any  conditions  or  results  Into  which  It 
is  the  legitimate  business  of  Science  to 
Inqairo. 


TOT  SOCIAL  SCIEXCE  ASSOCIATIOy. 

Tiis  Atneriean  Social  Science  Auo- 
cielion  held  its  May  itcssion  In  New 
York,  find  its  |iroceodin;ri  have  been 
made  familiar  to  Iho  public  through 
the  non'spiipers.  They  were  of  an  in- 
teresliu;;  eharactor,  embriicins  able  pi- 
pers and  diai'Uasiiina  on  a  wide  range 
of  topics — education,  !ahor,  civil  ser- 
vice, Unanoe,  sanitary  aulyects,  elo. 
The  earnest  consideration  of  these 
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qucsLiiua,  and  [he  coUoction  and  diffb- 
sioD  o(  iufurtnalioD  concerning  them, 
IB,  lifjond  doubt,  a  most  useful  work, 
onil.  in  doing  it,  the  ^Mociaticin  sboulil 
liaTc  the  Hympath;  ood  Gud-sjiued  of 
tlie  cow  m  unity. 

But,  wbilL'  recognixiog  that  the  nim 
of  tliis  organiiiktion  a  excellent,  and 
niucli  of  its  work  higlily  comniondalik-, 
we  are  of  opiuion  tliftt  it  falls  short  of 
wliut  Hhriuld  he  its  clilef  duty.  It  fails 
to  do  that  for  wliioli,  judging  by  ili 
title,  it  wiiB  spt'cifiouUy  instituted.  So 
for  from  promotiiiir  social  Eoience,  we 
should  rather  say  tliat  social  science  is 
juHt  the  siiiijci:!  whieii  it  pArticuIurly 
avoids.  It  mifrht  rather  be  considered 
IIS  a  general  retbrm  conrcntion.  ll  is 
on  organization  for  public  action,  and 
most  of  its  members,  liot  with  the  ini- 
pDlses  of  philunlhropy,  ore  full  of  pro- 
jects of  aunial  relief,  amelioration,  and 
iniproventcnt.  Of  pure  inrestlgation, 
or  the  strict  nnd  piissionlesa  study  of 
eocicly  from  a  scienlilic  point  of  view, 
we  hear  but  very  little.  The  President 
nnnouncud  its  leading  object  to  he  th« 
proiiiotion  of  the  civil-service  reform, 
and,  if  so,  of  course  its  leading  objett 
ia  not  the  dctertninoiion  of  the  nut- 
nriil  laws  hy  which  society  is  con- 
Blituli'd  itnd  regulated — that  is,  not 
■cientific.  If  n-e  remember  rightly, 
at  the  establisliment  of  the  orgnniza- 
tion,  the  qaesllon,  what  Socl&l  Sci- 
ence is,  becume  a  matter  of  discussion, 
when  the  most  extraordinary  and  con- 
flictinc  views  Wfre  propoiindtd,  atid 
nolioJy  at'ciaeJ  for  o  laoiutut  to  sus- 
pect that  xociiil  science  \a  but  a  braneh 
of  general  science,  having  similar  oh- 
joots,  and  to  be  pureued  by  the  earns 
mothiids,  as  the  other  sciences.  Social 
Hcience  is  a  knowledge  of  the  phenom- 
ena of  society,  as  chemical  science  is  a 
knowledj^e  of  the  phenomena  of  tbe 
elemental  changes  of  matter.  And  iia 
the  generalization  of  chemical  facts 
gives  us  chemical  lun's,  so  the  genentli- 
Ealion  of  social  facts  must  give  us  social 
lawa.    Social  sclenee  Is  possible  just  to 


th«  decree  in  which  these  ore  arrivd 
ol.  Ail  the  proceedings  of  the  Ul« 
meeting  imply  Ihut  there  ore 
things  OS  social  laws,  for,  if  thtrv  at 
not  facta  that  can  be  known  ottii  i:i>m* 
pared,  and  effects  that  are  trucenUe  lu 
causes,  and  an  order  of  rvlaiion«  vliiDli 
makes  it  possible  to  calculatii  rMulUt 
then  the  whole  work  of  such  on  uki- 
ciatioD  is  futile.  Every  project  of  »■ 
cial  amendment  which  proposo  llnl 
this  thing  shall  be  done  rather  Uiu 
that,  or  that  one  coorae  of  aorioD  viU 
result  in  evil,  and  another  in  gooil,  jinr 
supposes  fact*,  principles,  ^d  u  uiethi>il 
in  the  natural  constitution  of  sndii; 
which  it  IB  the  legitimaio  province  nl 
science  to  investigate  and  di-tciitilie. 
And,  if  this  he  BO,  it  ia  obviouK  lUt  lb 
first  and  most  imperative  IhiD^  to  tM 
done  is  to  trace  Ibeue  principlct  iiDt,iH 
us  to  arrive  at  a  Eyal«m  of  eluriicaUirT 
truths  that  may  he  taken  as  lln  tun- 
ing-point  and  foundation  of  all  iclirt 
measures  of  social  iniprovenieul.  TIm 
working  out  of  sometliing  lik«  a  drS- 
nite  and  authoritative  basis  of  sclrii- 
lifio  principles,  we  say,  is  llio  lir«l  ihblt 
to  he  dune,  and  this  view  is  euililttr4 
by  all  Uial  wc  kno*  of  the  pwt  hislorj 
of  science.  All  tlie  arts  werebul  blind, 
and  arbitrary,  and  iuFlft-ctitnl  pr 
until  the  sciences  ii]ion  which  tJis;^ 
pended  were  worked  out  in  liieir  I 
mental  princi[deB  as  pure  quealiuBK 
research.  Nut  until  tbe  luwi  of  phjl 
ios,  chemistry,  anatomy,  iinil  pli;'si(ik>> 
gy,  were  determined  by  Dlungcoarwi 
patient  and  assiduous  observatioa  I 
experiment,  pursued  with  no  nfcri 
to  any  thing  bat  the  simple  cutfllFlii 
ment  of  the  truth,  did  the  variom 
beconie  settled  in  their  practice,  lo  I 
they  could  be  pursued  with  itlidf 
economy,  and  snece^e.  kliich 
work  was  umlonhtcdij  doou  ithila  i 
sans  were  still  blindly  groping 
rational  guidance,  cntting,  sod 
end  wasting  power,  time,  and  i 
in  following  empirical  rale*.  And  I 
as  we  have  already  recogBiMd, ' 
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rk  i«  done  by  oof  ii>cial  re- 
but, in  oar  opinion,  they  are 
ptflijt  Co  attain  ends  which,  if  nt- 
lle  nt  ntl.  sir(>  doC  to  be  reached 
•rp  la  ■  far  clearer  nnderatonil- 
eir  canditions,  nnd  of  the  prio- 
'  which  the  progress  of  sociotj 
The  Asaod&tion  seems 
tittle  in  advanro  of  nn  ordi- 
Ktinnl  ouDventioD.   l\B  tesofaers 
start  from  the  fDndniaentai 
I  of  |iulitiC9,  that  baniFm  soci- 
Be  prodni^t  of  government,  that 
(uUUvo  lows  are  the  result  of 
\y  vote*,  and  eonseqaentlj  that 
ia  to  be  inToked  Ibr  erery 
bare  ia  lltlte  recognition  of 
«f  natural  activities,  sponta- 
ul  e«lf-nilj Doling,  with  which 
sent  uan  onl^  meddle  for  dia- 
maod  rniscliief;  and.  of  oonrHe, 
U  no  investigation  of  it.  What 
I  imposisible  lo  effect  bj  politi- 
'(^  wbat  h.id  better  be  left  to 
t(?rprlae.  wbat  is  the  offootof 
Inlennuddlinp,  and  wbat  are 
■ad  limits  of  those  ai'tivities 
;  to  the  natural  conatita- 
\J,  are  not  aiuonp  the  pri- 
of  inqniry.    Yet  u  true 
most,  first  of  nil,  throw 
Me  qnestions,  and,  if  its 
I  explode  innny  fallacies — lo 
Ihfl  perpctnal  motions,  tbe 
'  •tones,  and  tbe  elixirs  of 
Jectors,  are  only  groiind- 
■■q  reaalt  must  he  araept- 
r  a  douhl  tbnt,  in  place  of 
tt«d  criil/'lieta,  more  rational 
I  daticea  will  iirise. 


•MiHCiPLBx  or  mclotaar. 
rt  article  on  rllmute  and 
pmant  wbich  we  reprint 
alievta  of  tbe  "  Prinei- 
."  \j  Herbert  fipen- 
*d  by  many  as  show- 
af  bii  grant  work,  and 
lb  blrlf  entcri.>d  upon 
diviiion  of  it  wbtcb  deals 


with  the  pheaomena  of  sooiety.  The 
"Principles  of  Sociology,"  on  they  will 
conHtitute  the  largest  division  of  bis 
pliilosophical  sorioa,  will  proljably  be 
also  its  most  important  division.  Mr. 
Spencer  took  np  souiol  subjeote  asmnt- 
ters  of  stndy  in  bis  youth.  One  of  hia 
Rrst  publications  at  tbe  age  of  twenty- 
two  was,  hia  letters  on  the  "  Proper 
Sphere  of  Govorament,"  in  which  so- 
ciety was  considered  from  the  scientific 
point  of  view,  or  as  having  ita  natural 
laws  of  regulation  and  development. 
Eight  years  later  he  published  ■'  Social 
Statics,"  in  which  these  ideas  were  ex- 
panded and  extended,  bnt  the  comple- 
tion of  tbie  work  only  bron^'bt  him 
fairly  to  the  threshold  of  the  subject, 
lie  KBW  that  it  must  be  treated  iu  a  far 
more  systeinatio  way,  and  allcr  ten 
years  of  labor  directed  to  a  largo  num- 
ber of  social  qnestions,  and  working 
out  the  principle  of  Evotntion  na  ap- 
plied to  them,  be  began  his  philoflopbi- 
unl  system  iu  ISflO.  'Fourteen  years  ol 
labor  have  brought  him  to  tbe  point 
from  which  be  started  thirty-two  years 
ago,  enriched  in  ideaa  l>y  a  long  rourse 
of  investigation  preparatory  to  dealing 
with  the  sociological  problems  now  be- 
fore him.  He  begins  the  "  Sociology  "as 
be  began  tbe  "  Biology  "  and  the  "  Pay- 
obolugy,"  with  tlie  consideration  of  ita 
data,  Those  who  have  examined  the 
"  Descriptive  Sociology  "  will  remem- 
ber that  at  tbe  heads  of  the  tables  & 
class  of  facts  is  presented,  concerning 
the  various  conditions  of  the  country, 
phyaical  and  climatic,  with  its  prodnc- 
lions  iind  rceonrees,  ond  the  chnraclera 
of  its  inhabitunta,  mental  and  emo- 
tional, by  which  the  slate  of  society  ia 
modiflcd,  and  which  of  ouurse  vary 
greatly  with  different  commnoitiea. 
After  defining  Socinlogy  in  the  fir«t 
chapter  on  "  Super- Organic  Evolntion," 
in  which  the  significance  and  value  of 
the  social  instincts  exbibiteil  by  insect* 
and  the  lower  nnimols  arc  considered, 
Mr.  Bpencer  pasaes  iu  Chapter  II.  to 
"The  Foctora  of  Social  Pbenomena," 
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ud  ttie  subjects  jnat  rpferred  to  as  pre- 
eeoted  in  the  tables  are  now  ent«re'l 
Djion.  Chaplur  III.  ia  devoted  to  the 
"Original  External  Factors  of  Social 
Evolution,"  and  tlic  eilracta  we  now 
poMibli  are  a  small  part  of  tliis  expuiii- 
tion.  The  eaxae  questiuns  are  touched 
opon  Lere  that  Mr.  Uuokle  took  up  in 
the  early  part  of  hia  introduction  to  the 
"UiaCory  of  Civilization,"  although  it 
is  hardly  oeofssary  to  sny  that  they  are 
lery  ditFerently  treated. 

It  may  bo  proper  to  call  attention 
to  onu  ft'fltiire  of  tlie  forthcoming  work 
which  will  l)e  of  general  inl^reat.  In 
the  prep eding  volumea  on  "Biology" 
nnd  "  Psjchologj,"  Mr.  Bponcer  has 
undanbtedly  lo9t  Rome  reputation  as  a 
popnlar  writer.  Those  who  lind  read 
with  interest  and  enthusiasm  bis  brill- 
iant erwayp,  toiled  hard  over  the  Bio- 
logical and  Psyoholo^icAl  discussions, 
and  |20t  impression  that  Mr.  Spun- 
oer  had  degenerated  in  hia  potver  of  lu- 
cid ilnd  fctioitoDS  exponition.  The  dif- 
Scnlty,  however,  was  ttot  in  the  writefi 
l>ut  In  the  snlijects,  the  facl«  with  whiuti 
ho  chiefly  dealt  heing  more  or  lees  sci- 
entific', technical,  and  foreign  to  gen- 
eral readers.  Dealing  with  principles 
and  rolntions,  his  statements  were  ue> 
Detsarily  ahstrsct,  hat  the  trouble  wss 
that  the  terms  of  the  relations  nnd 
the  facta  from  which  the  principles 
wero  derived  were  nnfamiiisj  to  the 
DommoD  mind.  But,  in  treating  of  Biy- 
doUigy,  or  the  phenomena  of  society, 
Hr.  Bpencer  again  enters  a  sphere  of 
thought  the  elements  of  which  tire 
no  longer  foreign  to  ordinary  thought, 
rhc  "Principles  of  Sociology"  will 
discuss  questions  that  are  quite  within 
the  range  of  popular  apprehcnsioB, 
■nd  the  difficulty,  of  which  much  cou- 
pliuat  has  formerly  been  mude,  will  dis- 
appear. That  Mr,  Spencer  is  very  far 
from  having  lost  or  impaired  hia  pow- 
er of  familiar  and  telling  statcmvnt  we 
have  lately  had  abundant  proof  in  his 
wries  of  articles  on  the  "  Study  of  So- 
ciology," a  work  which  ia  being  now 


widely  read  and  enjoyed  by  meny  *rji 
were  at  first  onder  the  iBipresBioo  tfaa 
they  would  Imj  unoble  to  follow  and  on- 
derstend  hini. 

The  "  Principles  of  Sociology  "  will 
he  published  in  quarterly  parts,  willi 
regularity  if  Mr.  Spencer's  health  alluKS. 
They  will  be  sold  at  sixty  cent«  *  Dum- 
ber, or  furnished  to  regular  snbscrtbHi 
at  two  dollars  a  year.  That  the  infermi- 
tion  to  be  contained  in  thij^  workirilllM 
of  the  highest  value  and  imjiortanM  wo 
need  scarcely  say,  and  it  may  beslrongl; 
commended  on  thia  ground  aloac;  bnl 
we  appeal  ia  oar  readers  to  palroniu 
it,  and  to  induce  their  friends  a]»u^'  do 
so,  on  the  farther  ground  Ihst  lb. 
Spencer  ia  engaged  upon  a  great  origi- 
nal and  coGstructive  enterprise,  tsi 
ought  to  be  so  amply  sustained  Uul 
ho  shall  suffer  no  impediment  or 
Doyiuice  of  a  pecuniary  nature  iD| 
eculing  his  work. 


Oke  of  the  moot  striking  rundul 
the  sudden  rise  of  a  mititarv  (cclinf 
throughout  the  country,  during  thi'  mil 
war,  was  the  influence  it  ciertisl  npoJ 
education.  One  might  have  reawiud 
that  if  our  educationa]  system  Iw,  (MB 
top  to  twttotn,  that  perfection  of  ' 
do  m  which  many  claim  foritiHill 
one  thing  that  would  have 
unaffected  by  the  accideut«l  olt 
stance*  of  a  war  into  which  w«  ■ 
But  our  system  of  edDcntlon  is  M I 
OS  possible  iroai  being  atruogly  kniti 
firmly  organized,  and  as,  on  the  ulbl 
hand,  it  is  loose  nod  aii«ctit«l,  Iti 
very  naturally  affoclud  by  tlip 
lence  of  the  iniiitnry  feeliup.  TbUl 
seen  by  the  adoption  of  military  cSt^ 
cises  in  a  great  number  of  srhoolfc  00- 
der  the  Idea  that  thev  were  to  bocoM 
part  of  the  regular  and  permimciil  ^ 
lev  of  instmctioD.  And  where  tLM 
were  not  adopted  there  was  still  i  (iW 
impidse  in  the  way  of  ronrchinp.  siK^ 
shaling;  and  mamEavriag  1\a  diMI 
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OM  of  Urge  scliools;  ttnH  as 
B  sliow;  demoast ration  it  was 
IBug  wilh  tlie  public,  oni]  wbb 
in  M>me  casca  tn  ridiculuus  es- 
1  We  onoe  ho&ril  a  thoogtilfn! 
Bemit'k,  aft«r  ubg^rvlnt;  u  luug 
Itbesc  medianical  oxeroiseB,  "  I 
I'tbiok  Ihnt  one  thing  onawcrs 
as  aautb^r  for  education." 
BOBcliineiit  of  the  mililiLr;  Gpirit 
tvisiUe  in  tliu  reaction  toward 
r  Oiscipllne,  a  mon.'  decided  ad- 
i(  cor))oreal  pDnishnicDt,  and 
Station  of  pljjBival  for  moral 
motives  to  conduct.    In  Bbort, 
Us  were  deeply  and  in  various 
ire»»ed  bj  tbe  new  rctrogrea- 
whipli  carried  awnj  the  conn- 
as  It  cniin>  suddenly,  it  proves 
lutiAKi  tuid  things  are  now 

E~  lo  resume  their  old  course, 
striking  lodicatioD  of  tlio 
)fD  tu  retnrn  to  the  old  order 
raccntlj  eihiliited  in  Boir- 
at  Brnnawick,  Maine, 
tulion,  It  seonis,  was  turned 
d  of  half-militar;  esUbliab- 
-ilriil  being  a  regalar  exer- 
im  port  ant  was  it  regarded 
I.  that  a  United  States 
t  there  to  lake  charge 
of  the  coHeginto  work, 
became  irksome,  and 
to  the  Mndenta  that,  alter 
unavidling  pruti'«ls,  tbey  at 
Iteil  and  almost  nnnnimoUB- 
tO  drill.     The  eoUoge  au- 
refnsod  to  yield,  nnd  the 
t«d  tbe  'iiieration^  of  the 
It  is  n  little  rase  of  rev- 
i]  as  revolution  ii  the  moth- 
Ihi'  imr'facully  of  the  col- 
nut  have  condemned  it  too 
Tlivr*  ti-ernit  to  be  a  dif- 
opliiion  as  to  which  party 
Tbe  rtirkk'i-n  for  dinoijdine 
It  of  cniarvu  go  with  the 
will  no  moru  tokrute  the 
ot  tho  »tudcTii8  than  the; 
matiny  of  coldiers  iigainnt 
On  lha  other  hand,  It  is 


maintained  that  the  republican  theory 
Bhonid  be  carried  out  in  eoUege  as  well 
as  elsi'wbure;  and  that  all  civil  govern- 
ment "derii-os  ita  just  powers  from  ibo 
consent  of  the  governed."  Whatt-vei 
be  ibe  resnlt,  it  cannot  be  denied  thor 
the  atudentfl  have  taught  the  Facult;  e 
wholesome  lesson,  which  is,  that  they 
have  riglite  that  tbo  untUorities  are 
bound  to  respect,  and,  if  not  respected, 
to  be  enforced  by  a  resort  tu  estrenio 
meaauren,  too  frequently  tbe  only  way 
in  which  rulera  can  be  made  tu  learn 
any  thing. 
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TlBCLAH  SriTEHENTS,  FDOH   IS4()  TO  1810, 

or  TUX  AunitCLTUHiL  PRonuL-rii  oi  tui 
States  *  Ml  Tkhbituhiv^  of  the  UmrEo 
SuTKii  or  Ahkrici.  Clussilied  hj  their 
I'ruiimily  lo  Ilic  UCL-aiis  and  other  N«Ti 
gable  W&terB,  Nnciiral  ocd  Artilicial,  Uj 
SxavnL  B.  UcQULEj!',  Member  of  the  Ke^ 
York  Chniitber  of  Conraicri^e.  Fifty 
pngps.  Prii'p,  BO  cenls.  New  York  : 
1).  Apple  ton  A  Co. 

ALTnouoH  this  publication  liikca  the 
farm  of  a  patuphlcl,  and  hss  been  mida 
cheap  to  facilitate  Its  wide  eireuUiioa,  vet 
wo  wsm  oar  readers  not  to  infer  iu  im- 
portAiicc  from  ita  form,  Curbon  LS  carbon, 
but  an  ounce  of  diamond  nil)  oulweigli 
Ourgoes  of  coal  in  vuliie ;  nnd  so,  while 
knunledgo  is  knowledge,  it  Is  passible  thit 
a  pamphlet  may  outweigh  cnrt-loails  of 
books  in  tho  inlriugic  value  of  nhnl.  it  con- 
taitu.  tTntii  wo  took  up  this  m'tnngmph 
of  Hf.  Ruggles  on  Iho  ■grieuliuml  re. 
sources  of  the  Uaited  Stntea,  we  did  nol 
believe  it  possible  to  couden»e  In  n  clear 
and  elBBSilled  form  such  a  vast  nmy  of 
valuable  ftett  as  he  liii«  here  pre^rnled  io 
llic  compase  of  Sflj  pnges.  To  present  (ho 
resource?  of  a  coolineni,  slutieid  ami  dynam- 
ical, the  diBlribiitLon  of  tbe  elements  nnd 
Ibe  laws  of  ihcir  changra,  so  as  lo  give  ua 
Ibe  data  for  the  evolullou  of  ■  grcnt  empire 
of  iudustry,  in  an  exploit  thut  no  man  bol 
Samuel  B.  Rugglcs,  with  hie  life  apprcntiee- 
ship  at  the  art  nnd  m^vhlcrr  of  titmoting 
wisdom  from  statislicn,  could  have  per- 
formed. 

That  agricultnre  la  the  foundadon  of 
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woivty.  uid  Deoecjiiril}'  of  bU  thu  iQcietj 
unnlaim  and  aocDinplUtira,  is  ■  lufficicnlW 
commoiipliice  EUiIeair^Dt,  biit  It  in  one  of 
Ihe  great  &cU  which  must  neTur  bo  over- 
looked. A^oulnire  not  only  furalshM  the 
great  mou  of  tnateriak  in  the  tmnarunun- 
tino  Kod  diatribution  of  nhich  numerous 
classes  of  Booii'tv  are  occupied,  hut  it  fur- 
oisbes  the  tDHivi^nla  out  of  which  human 
bEloi;B  themselTPB  are  made.  The  diut  of 
the  earth,  and  the  gsJies  of  the  air,  under 
the  tDSgical  enchantment  of  the  Ibrced  of 
the  uulvenc,  tm  Initislortned  into  th@  sub- 
Rtanoe  of  life,  and  the  faraiera  are  thu  Aupvr- 
inteniliiig  priests  of  the  inarvvloua  uid  tuys- 
dcal  change.  This  continent  is  destined  to 
feed  and  to  clothe  nut  only  its  own  increia* 
IDg  miliionB  of  humnn  hctOgs,  but  other  and 
numerous  millions  of  pe^tple  in  distant  parts 
of  the  earth.  One  of  (he  Bnt  great  ]in>b- 
Icins,  therefore,  which  prcsa  for  solution  in 
regard  to  the  fnture  of  this  country.  Is  Hint 
of  transportation  for  the  distribution  of 
products  to  which  commercial  cxehanges 
i;ivD  rise.  Mr.  Ruggh.'B.  hence,  takes  up 
the  qnettioD  first  of  all  from  tbi!  point  of 
tiew  of  phjKleal  geuprnphy.  or  the  con- 
itnietion  of  the  continent,  by  which  all  pos- 
elbilities  of  movement  are  primarilj  deter- 
mined, tlis  presentation  of  tlie  resources 
of  the  country  a  not  made  in  mure  alpbn- 
betical  order,  ab  in  the  official  ccqaus,  but 
lopogmphicallf  by  their  proiimlty  to  occaua, 
rivcrd,  lakef,  and  otlier  fncllitii's  of  truna- 
porlntion.  In  accordance  with  this  idea,  he 
cute  up  the  country  into  acTeo  great  dia- 
tricta,  which  enibraee:  L  The  Kew  England 
Slates*.  IL  The  Middle  Atlantic  States; 
111.  The  interior  Slates  norlh  of  the  Ohio, 
and  on  the  Tppcr  Lakes  and  Upper  Missis- 
sippi ;  IT.  The  Wouihem  Atlantic  Stales ; 
V.  The  .''onlhweslem  States  south  of  the 
Ohio  and  on  the  Gulf  of  Mexico  ;  VI.  The 
Stales  on  the  racifie  and  adjacent  Terri- 
tories;  and  Vll.  The  Territories  in  and 
east  of  the  Rocky  Mountains. 

All  the  products  of  ii^leulture  in  each  I 
of  the  Slates  and  Territories  ave  given  in  i 
detail,  and  the  rales  of  increase  are  also 
presented  b^  showing  like  amount  of  each 
ftC  the  end  of  the  Ibree  decades  c]o:^ing  with 
18G0,  IHUn.  nud  ISTO.  Tlic  whole  Is  then 
considered  with  reference  to  the  rscial  di- 
TCTsitiei  of  our  popolilloD,  or  by  "  nstlon- 


■tlties."  We  ore  thus  eokbled  to 
Ihc  dKfTent  Sules  and  Tcrriiorio*, 
Hide,  in  reference  lo  the  amount*  Mid 
of  chsnge  of  their  Iota!  jHipulatioo, 
various  classes  of  the  population,  the  hi 
of  land  m  cultivation,  the  cub 
farms,  and  Its  ratio  of  increase  ;  the 
of  products  in  e«cli  localiij,  and  ihc 
that  arise  from  iheni ;  the  rcariy 
of  farms,  the  agricultural  capital  per 
and  average  annual  income  pet  bead 
Oonnaiis,  Irish.  English,  Seotob. 
and  natives  of  the  Tnited  9i*iee. 

The  ogriculluraJ  popnUtioii  of  the 
icnn  Union  was,  In  1S7(I,  S, 923.741.  ud 
crested  knd  acquired  a  propeni  in  ler 
cultural  wealth  valued  at  t]l,lM,f!<K,Tti 
sbuniug  an  average  value  of  $1,874  pc 
head,  yielding  a  net  yearly  intonic  of  | 
or  nearly  (1  per  day.    Ten  Stales,  in  I 
produced  more  than  2l,>)00,<'>an  inaa  V 
dupois  of  cereals,  and  will  probably 
duce,  al  the  end  of  the  century,  iO.OM 
or  60,000,000  of  Ions  annually. 

These  grojs  resulls  are  eufBeltDlly 
pressive,  but  the  value  of  Hr.  Res 
eUlement  is  not  in  hif  striking  unay 
gregales,  but  in  Ibal  marvelous  analyil 
which  the  discrunlnation*  are  carried 
to  the  utmost  delaHi,  so  as  to  brinf  mi^ 
conditioDS.  chances,  probabililtia.  uiil 
sibiliiies  of  individuals.  The  IVtneU 
or  the  Dane,  who  wishes  to  onlgntl 
this  country,  by  tonsulling  this  panfl 
may  inform  himaclf  of  ihe  coDdlliot 
own  cla^a  of  people,  where  they  gD,l 
they  do,  and  how  they  have  got  on  bl 
new  country.  And  so  any  perMO  tn 
rope,  of  speeiil  aptitudes  and  Indumy, 
siring  to  emigrnle,  may  learn  whrrt 
particular  kind  of  industry  it  luiisl  f 
tised  and  most  proGiAble. 

But,  while  this  pamphlet  is  of  IumI 
ble  value  from  n  practical 
and  ou^ht  (0  be  seatlrred  bj 
Europe,  it  is  no  les<  tnteresltalj^ 
tant  as  a  cootribuiion  of  data 
cal  philosophy.    The  hieheet  form 
ence  is  quantitative.    Wc  must  net 
know  the  foci,  but  measure  it,  iliai  t*. 
it  exactly,    rnlll  thli  i*  dme,  pri 
caiinoi  be  deduced  ao  as  to  serve  (or 
able  guidanDK,    Carefbl  atatUliei  arr 
titative  data  fbr  toond  social 
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SoBtUf  thu  tfaoj  aro  drj.  but  in  all  sacb 
MM  Oir  andiiT  lubjecUrc  Siatistii^g 
•TO  llo  iBLullcotiial  reprraentnliona  in  tlielr 
farm  of  the  ptieuouieaa  jmd 
mllUu  lo  wliiuh  Ibe;  iipply'  Itug- 
ficU  are  lha  foundallons  o(  intpor- 
uul  tnillis,  a  report  of  Ilia  cLtcumstaQCirg  of 
>  gwl  pcnple,  a  renter  of  their  ndTnucf- 
ami,  uA  the  bulR  of  pcopbecj.  His  pam- 
(blrt  ii  Dot  suitable  to  be  tvsd  itt  >  tea- 
p>nr,  uuJ  c«iinot  he  «e[  lo  iaa»\e  •  l>ui,  u 
It.  EwtMa  Mft  thsl  the  most  important 
putof  vduea^Q  l»  tla  prtHjoe-ilhr  elimisnt, 
ibb  ntlte  tfigdt  ingwcn  tn  (hut  Gliur.icler; 
U  ii  1  ptoTucatioQ  to  ouillosd  tbniigtit  oii 
liujiiiruiii  questioDi,  aDd,  AS  Bucb,  It  mnj 
b  t  (uliublp  help  to  tha  edncalion  of  the 
imiricdD  people. 

Hinia  l>CBO0L«  ufii  UsiviMirriRS  »  Geb- 
MT.  Ill-  Mtimiw  AiNotn,  D.  C.  L. 
Loodoo:  Mai-iallliui  &  Co.  12mo,  370 
HI.    Price,  ti.lM. 

Hi.  JUioLD  wts,  ia  IBSS,  charged  by  the 
tgknl  Inquirj  Coauniaeion  of  Qrcat  Brit- 
llavllh  tbc  wurk  of  inveeligntiog  the  svs- 
■mot  cduuitiOD  for  (he  middle  and  upper 
riwa  of  tbo  prindpgl  nation*  on  ihc  Cnn- 
>ML  [n  ISC8  he  publitlicd  ■  loluiuu  on 
'Sttoolt  ad  DiilTcraities  on  (be  Oonti- 
Mat,''  glrlog  the  results  of  hie  inresti^- 
Ifaft  Thi!  preamt  voliimi;  is  a  reproduction 
b  ■rpiiili'  fiirru  of  ilia[  part  of  (he  origl' 
tal  bnuk  ahlf  b  rvla(<<-l  to  Ihc  Ovminn  edn- 
Mlloul  tjtUvt.  The  Prursian  aistem  U 
Um  M  Ml  ciamplc  of  vhat  eiialed  tbrough- 
M  Ovrnmaj.  The  higher  Rchooli  of  Frui- 
i»  an  gjninaaiuma  and  rt'al-aeboola.  There 
m  Mbonllnat*  bruicbed  of  each  of  Ibeee, 
tesva  Tfapectlrelj  aa  projiTnina^inma  and 
vfft  bnr^bor  adioali,  Thry  tn  elisen. 
Mr  tlw  tame  Mi  the  fomn-r,  witb  Ibe 
■MsB  of  one  or  more  of  the  hl|;ti«t 
daas.  Ojianatimna  luad  to  tlie  imivi-rni- 
and  ihcnforr  aflbnl  prafea^liiiiul  train- 
^  vUlt  T«al^ebool«,  leadliii;  only  to  buai. 
^pnMMI  a  pnteilcal  conne  of  eludies 
kSMM  lO  (It  the  pupil  for  the  ordinnr; 

wt  hfr.  SumrlirncB  (hii  gymnodium 
Imb  icfmnmtM  rorri^spondiiig  to  the  ml- 
MobI,  for  th*  vli>*n(4^('  of  pupiU  diaplif- 
k(  ■  pwvltar  fltnMi  for  Ilut  eUss  of  nud- 
^  Tlia  lynnadiuin  in  the  stcpplng-slonr' 
HAt  aolTvaritr.    The  cerilfli^ite  of  having 


pauud  the  "leaving  csaminalion  "  of  tha 
former  it  an  Indispenaable  card  of  adinia- 
aioD  into  the  lallvr.  The  gymaasiuni  and 
real-school  have  each  six  elasees.  Twenty, 
eight  hoiirK  for  the  lower  otasstw,  aod  thirty 
for  the  higher,  ii  the  rtHinired  time,  per 
week,  for  achool-worli  in  the  gyinnaAium. 
This  is  distributed  amoug  tho  dinbrenl 
Biiidles  In  varying  proportione:  Laiin  getl 
the  moat — ten  hours — natural  acicncea  gel 
two  hours  in  the  higheit  eUiie,  and  one  in 
the  next ;  religion  jielii  two  hours  in  the  four 
higher  i<laase»,  and  three  hours  in  the  two 
tower  ones.  The  ecliolastlc  term  oonati- 
tutea  nine  yean — one  year  each  for  the 
three  lower  claaacA,  and  two  each  fur  the 
higher.  The  universities  have  (our  fiiuul- 
tica  each  —  theology,  law,  me<lio!ne,  and 
philosophy.  Philosophy  embraces  the  hu- 
inaniliei,  or  languaguA  and  ihcir  iitcraturcs, 
the  mathematical  and  the  natural  sciences. 
Some  universities  have  a  dialiuct  faculty  fof 
poliiicnl  economy,  others  ombrace  it  under 
the  geiieriLl  head  of  phllnso])hy.  All  guboolt, 
both  public  and  private,  are  under  the  coii< 
trol  of  the  state.  Ko  one  wanting  Ibo 
proper  quaUScitiona  for  a  teacher  ii  al- 
lowed (0  aet  up  a  private  school.  Privale 
(Cbools  of  the  higher  kind  are  also  discour- 
aged, by  the  fact  that  a  pupil  cannot  enter 
a  university  without  having  passed 
"  leaving  ctamination  "  of  the  ^ymnaaiuni. 
Ab  is  well  known,  school  atleudnnoe  or  effl- 
clent  private  Inslruetlon  ia  compulsory  on 
Ihe  children  of  all  chuaea.  Catholic  auboola 
are  maintained  for  Catholic  children,  and 
Protestant  for  Proteetanu.  A  small  niun- 
her  of  either  sect  atteiiding  a  scbool  of  the 
oppoaiC«  persuasion  are  not  eomiwlled  to  re- 
ceive the  established  religious  instmrtion, 
but  may  be  provided  with  iastruciion  of 
their  own  aeet,  at  the  eipenao  of  I  heir 
parents.  In  schools  where  the  nniiibor  of 
Pruleslont*  and  Catholics  is  very  nearly 
equal,  an  inatniclor  for  each  sect  ia  ap- 
pointed. For  Ihegovemment  of  Ibeschooli^ 
the  "late  ia  ilividcil  into  vi^ht  provinoes.  and 
aubdivtded  into  tweaty-»ii  digtricLi.  Each 
province  buj  a  aehool-board  composed  of 
a  prtiiident  and  a  director,  with  two  or 
three  other  members,  *ho  are  uaually  a 
Protestant,  a  C-atholic,  and  a  person  prac- 
llrally  vcraod  in  school  mattera.  Each 
district  baa  also  ft  aobooUboard  oonstniolad 
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ou  tlio  fame  prmFip1i>F  a.s  ihu  proviDclul 
hnird.  Tbi'  kllcr  gtiTi-rn  lliv  lilglicr  jchooll 
of  first  gmie,  mid  tbc  farmer  llioae  of  llie 
Beoond  grade,  aod  the  prima ry  achoula. 
All  of  tbeae  boards  uro  under  Iho  coDlml 
of  at!  pdueatioa&L  jidnidlcr  loL^aled  at  Bet- 
lin,  witb  wbucu  Ihej  aiv  in  conlinual  oom- 
musicition,  aiii]  lo  whocn  they  miihe  s  gen- 
enil  report  on  «cbnol  nOnirH  once  in  cvet; 
two  or  Ibree  year*.  Tbern  are  also  seven 
eiamiiintlon  eoi»iiiuiBiDii»  wbose  busluess  it 
i9  Id  cianiiae  npplii'ania  for  the  positiims 
of  t^aebers.  Tbe  Mlnlglcr  of  EducBliun  ap- 
point fhe  profcBGOrg  of  a  univcrsitv.  troiu 
iiani(:e  >=ii^i'9ti-d  to  him  tbo  ac^atli-micDl 
eenute.  Tbe  full  profiu^ura  elect  a  rector, 
or,  in  cases  where  Ihe  king  is  titular  reelur, 
a  pro-nwtor.  to  eerve  for  one  jear,  and  an 
neadoniical  senate,  also  for  one  year.  The 
flcDate  cooaliU  of  the  aclnal  rector,  tlia  re- 
tiling  rcelor,  atLcl  a  fall  proferisor  of  cneh 
facull;.  Itcuides  the  full  profes^^ors,  U  a 
cbui»  of  nueistSDC  professora,  and  another 
class  called  pritaidoeriil,  which  Hlands  partly 
in  the  capaeity  of  private  tutor  and  partly 
■s  an  aUathi  of  the  nnirersity. 

Estsi's  DRAwrNo.     By  Hkrhakn  EatiHE, 
A.  H.    N'ew  York:  D,  Apploion  &  Co. 

Thi  art  of  Drawing  and  the  art  aS  tblnt 
ing  are  based  alike  upon  two  Bimplo  priuci- 
plea.  The  orude  leaf-picture  of  the  novice 
and  (he  accurate  landacupe  of  tbe  i-ipe- 
rienced  drsughianian  are  llie  renulla  of 
one  and  tbe  same  proceiig — the  comblna- 
tlou  Df  tlraighl  and  curved  lines-  The  only 
diOerence  belweeti  them  lies  in  tbe  degree 
of  skill  with  nhich  tbe  lines  arc  oonibined. 
The  infant,  recognizing  \K  niDCber,  displays 
the  eanie  mental  process  that  fiewlun  em- 
ployed to  produce  his  "  Prinuipia."  The 
child  rccogntEea  its  molher  bv  perceiving  her 
iiiilikcnett  to  the  other  persons  around  her. 
Kowton  disi'overid  the  law  of  graritatioa 
hj  delecliog  l)iu  liiineit  displayed  in  the 
mnicnicnts  nf  falling  bodies.  Tho  art  of 
thinking,  in  it?  rudest  u  well  as  lu  most 
perfect  state,  I;  Kimply  the  d/lteiion  of  liJtf- 
HCHFi  aiiiJ  uHHtenatai  displayed  tn  things. 
The  only  rational  metbod,  therefore,  of  tml- 
tlvating  tbe  art  of  thinking — in  other  words, 
of  education — is  lo  leneh  Ihc  mind  to  Seek 
for  and  trace  out  those  likenesses  and  un- 
likene'ses.     To  cntiivale  the  art  of  Draw- 


ing, the  pupil  is  taught  to  di-itio 
twecn  alraigbt  and  currcd  Uocj, 
tbe  cOeet  produced  by  drawing  a  ilnl^' 
line  in  One  direction,  and  that  pivdiinil 
drawing  it  in  another ;  end  fuilber.  lo  ili>- 
(iiiguiah  between  the  eflecta  of  «>oblDiii({ 
both  kinds  of  lines  in  rariona  wijt.  Te 
druw  a  leaf,  ■  flower,  or  ■  hooae,  he  nufl 
Brsi  reeognbe  the  difTcreouc*  in  the  nriou 
m^or  parts  and  minor  psrlt,  and  then  llic 
diU'crenee  in  the  eharacler  and  illreeiKitl  «f 
the  lines  required  to  represeol  those  puu. 
But  that  is  learning  lo  discriminale  bftween 
dllTcrcnt  things  and  diAcrent  paru  of  lir 
same  thing,  is  teaming  lo  reeogiuK  IQx- 
nesses  and  unlikenesse? — is  leamlig  lo 
think.   The  ohild  who  maps  olT  in  his  iqIdJ 
the  various  like  and  unbLc  part*  of  i  let' 
or  a  flower  wilb  a  flew  to  rcprDiIucinf 
them  on  Ihc  paper  before  hlui,  is  loni^l 
to  Ibiuk  in  botany,  and  soon  bcgiu  ^ 
classify  leaves.  Sowers,  plants,  and  lira, 
Bceording  to  their  peculiarities  uf  fomu^ 
structure.    He  that  observes  the  dilit'' 
cnces  and  simllarilles  in  the  various  ptn* 
of  an  insect  or  on  animal,  for  the  fatf* 
of  nuiking  n  drawing  of  that  infect  ai  tut 
mat,  is  learning  his  Aral  leaisona  m  looloc;. 
And  he  that  is  able  lo  rcpivtent  the  iiStt-d 
eat  tormn  and  eirueturos  of  rocks  and  i 
orals  has  learned  hie  fir^l  lessons  in  grolcgf 
and  mineralogy.    In  shurt,  Iherv  ij  trarclj 
a  science  that  connol  be  taught,  wril  UJigbl 
and  agreeably  taught,  by  the  aid  of  Ilri* 
ing.    For,  in  leaching  a  pojal  to  <ln*,IW 
cultivate  bis  observation,  quieked  bii  | 
ceplion,  and  strengthen  bis  judgmmL 
forms  u  habit  of  senitiniiiDg  olyccu  wilb  I 
view  to  discerning  their  eompoDcnl 
which  Is  an  act  of  observation;  of  i 
raliog  llie  like  and  unlike  p*rt»  fioai 
other,  and  these  again  Into  tbcir  rr(p(cli<l 
smaller  purls,  whicli  is  an  act  of  pen 
and,  in  comparing  the  features  of  i1m| 
with  each  oiherfor  the  purpoMoTi 
taining  Ibelr  likeness  or  unlikenm,h<F 
fonnt  an  act  of  judgment.    Thus  inrit 
awakens  and  develops  [ha  three  nwal  I 
portaiit  faculties  of  tbe  mind ;  upon 
rests  ihe  whole  Ikbric  of  Tlioughl.  Sj' 
eervn lion  of  things,  no  pei'ceive  ibelr  dU 
ences  from  some  things  and  llken<0  ' 
others,  and  wc  Judge  or  classify  IhMD  tfr 
conUngly  ;  and  ttoxo  observation  of  lUC|) 
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p  (i«[ilr»Uy  and  ccrtainlji  to  llie  ob' 
MTmloa.  perception,  and  cIuBsilicalioQ,  of 
prioFiplia  vbich  cnnstitute  tlio  higbcat  vi- 
trrlK  or  thought.  Druving,  (hcreroro, 
■taDuld  b«  cultirntcd  priuinrilj  ta  a  nieuna 
of  4in«ll>plng  the  nuiid  ;  aeuontliirilj,  lu 
HORipnahmrat  ur  •  proresaion.  Inslrac- 
Unilnll  nhoutcl  he^  in  early  cluldhood, 
md  eooiiDiie  antil  ediicntioD  is  Rcuom- 
pUtad ;  and,  instead  of  bdog  given  to  k 
tr«,  ll  ibanld  be  given  to  alL 

Tbc  *ark  befura  111  appeora  preomi' 
mll^t  tdapl«d  ID  produce  natural  and 
Wionil  mental  de'elopmeni.  The  pujiit 
bMhl*  aUcntioD  direcled  first  to  Mnuglit 
IIm^  •nd,  beiiig  sboini  Ihe  difference  be- 
Inn  borUmaial,  perpendicular,  und  ob' 
IfM,  he  Id  required  la  invent  forms  that 
Hbt  Npnaented  bftbe  coniblnatioii  of 
MIlOMki  la  order  to  girc  direoiian  to  his 
An,  be  U  fonlBhed  with  a  book  con- 
Htobli  NfinBeDtations  of  a  few  such  com- 
kdoM,  bill  ho  is  Dot  allowed  in  conStie 
UMdr  to  the  iniitalloD  of  xbne ;  he  ia 
iHftl  to  obactve  ia  things  around  him 
■BWIom  fur  olber  tartai.  to  lilic  man' 
kr  k*  b  tkoght  to  oonbine  three,  four, 
M  u  ntnf  M  eight  tines.  Ifeit,  he  U 
M  Iklmlgh  the  lame  proeeB*  In  ibe  com- 
bkuioe  of  two  or  more  right,  acnte,  and 
AUh  angle*,  squarea,  oblongs,  rhoinbi, 
W  Bdng  tboroughl;  verged  in  rectilinear 
faraa,  be  ia  InCnidaocd  la  cun-ed  I1ac9, 
Mm,  do.,  and  Mught  to  combine  Ihem 
b  tba  tame  nuiner  that  he  followed  with 
inllbl  Hb**-  Ai  the  pupil  is  herdn  taugbl 
■>Num>M  fomu  from  iduiplc  lines,  ii  \i 
nM  Iba  Sfnlbctlc  Series.  And.  in  order 
'"ftt  lha  dovelopment  of  bis  mind  a  aciea- 
Hittm,  lb«  viamplea  given  in  the  vari- 
W  NBbiwUoal  lead  with  atraighl  line* 
It  Al  MOMnioIian  of  crTatnlline  fonuti,  and 
MkMn«4l!iHa  to  llia  simpler  vegetable 

n«  Aaatrtlo  flertel,  whtoh  is  the  next 
ibta,  btfftaa  like  Ihe  other,  with  siraight 
h*,  ihc  dUTvcwnce  bdng  that,  instead  of 
MMniMtnf  form  u  in  that  cstc,  the 
iqri  b  bar*  Mquir«l  to  ginll  them  lo 
kM.  D«  U  llrtt  ihown  liuw  to  bisect 
«  •Ingta  lin«,  aiiJ  then  to  treat 
■h*  earton*  tPdlonit  tliiu  foiTned, 
giTan  a  M)uar«,  mil  mi>iired  to 
OB  lha  liUeodop  of  ll;  neil. 


on  the  trisection,  and  v>  on,  until  he  be- 
comes pcrfecllv  fnmiliar  with  tbe  inoumeT- 
ablo  forma  that  cau  bo  prodnced  on  the 
basis  of  a  square,  sn  octagon,  or  n  bciagou. 
And  he  \i  led  to  observe  on  which  of  these 
baaed  the  objcciB  around  him  can  be  repre- 
Sfi'nted.  He  la  insEructed  in  the  aame  mall' 
Iter  with  regard  to  the  circles  and  elUptef. 
Thus,  bj  an  easy  and  interesting  proce^a, 
Ihe  pupil  is  brought  lo  perceive  anil  under- 
ataod  what  is  iiidiapensable  ulike  lo  draw- 
ing and  to  aeienlilio  thinking,  Ihe  relation 
of  parts  lo  tbc  whole.  Tbe  euiuples  In 
this  Beriea  lend  to  landaeapc ' gardening, 
architecture,  and  deacriplivc  anatomy, 

A  Perspective  and  GeometHc  Series, 
based  on  the  snmo  plan  as  the  two  pub. 
liebvf]  series,  will  follow,  to  complete  tba 
syalem. 

The  DotTTRiNs  or  GvoLtrrEON :  It9  Data,  Ita 
PHncjpk'?'.  itfi  Speculations,  and  lis  Tho- 
iatic  liearintts.  By  ALKXAHncR  WiN- 
cniLL,  LL.  I>,  148  pages.  Price,  $1. 
Harper  k,  Bros. 

WiTum  the  eompaes  of  ihis  liltla  vol- 
ume.  Chancellor  Winehell  has  summed  up 
with  great  flurncss,  although,  of  course,  with 
brevity,  (bo  lending  argumcats  that  are  of- 
lercd  both  for  and  against  the  theory  of 
evolntioo.  Be  baa  ccrtoinlj'  not  fulcd  to 
do  justice  to  its  objeators  ;  and  his  book  is 
especially  valuable  as  presenting  very  fullj 
certain  arguments  against  DarwiaiHm  that 
are  not  readily  accesBibte.  Ai  lo  his  own 
position  upon  tbc  aubjcrct  he  uj-b  :  "  Should 
the  readier  demand  categorically  whether 
tlie  author  holds  to  tho  doctrine  of  erolu- 
liim  or  not,  be  replies  that  this  seems  clear- 
Iv  the  law  of  univerAa]  intetligc-Qce  under 
which  complex  results  are  brought  into  ex- 
istence- The  existence  and  universality  of 
a  low  upcratinc  upon  materials  so  variona, 
and  under  circumstances  ao  dircrac,  but  al- 
ways evolving  a  succeasion  of  terms  having 
the  same  values  relatively  to  each  other,  ia 
a  fact  which,  lo  the  ear  of  nusoii,  procl^ma 
intelligence  more  loudly  Uian  any  |io*ilble 
array  of  isolated  phenomena.  But  Ihe  di- 
versity of  the  maleriala  with  which  the  law 
has  to  deal,  brings  out  a  rnriety  ol  apceiat 
values  for  the  general  terms  of  the  evolu- 
tionary series.  Meebanical  force  aola  wiUl 
uniformity,  Bymmetiy,  and  alwaja  In  one 
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diKctloa,  producing  resulu  congerio  with 
itaclf;  hence,  in  the  world  of  mcohanlcftl 
furre,  the  aeries  are  complete,  c&loulubli'.iuid 
dcDionalralivi*.  Bui,  obviouslii,  olher  modM 
uf  acliiilj  txe  [losiibic  aud  probable  to  in- 
telligent will.  Whi'ii  nctiug  la  thv  organic 
instead  of  the  ueehaiiicnl  world,  tliougU  i:un- 
formin^  atiii  lo  n  fundiuut'alii]  !bw  of  evo- 
lution, its  roBUlts  amy  'lol  preienl  aeries 
whieb  shall  bo  complete,  ealeuiablc,  oud 
deiuaDstrntiTc,  but  incomplete,  eontiugent, 
tnd  suggestive,  Sueh  seeina  to  be  the  vbtr- 
actei'  of  the  sueeeBsion  of  uiiniaia  and 
planls.  The  Berivs,  at  nil  eroiulion,  Ineks 
ha  Sral  (erms;  It  prescDta  rcgreBaiooE ;  it 
jieldB  lo  the  dcmaodB  of  phvsicil  twrrclB- 
tiona  aud  ideal  Oofiecpls ;  it  betrays  every- 
where the  octirit;  of  a  roree  who«o  law  is 
not  that  which  domiuales  in  tho  meohanioal 
worM. 

''  Mr.  SpoDccr,  in  stating,  in  subalnnco, 
that  the  vffit-ieut  caune  of  ovolution  Ib  a 
luode  of  the  Unknowable,  elprcseca  our  idea 
exactly  in  releguling  this  effect  lo  a  Power 
without  the  apbere  of  acniaible  things.  But 
wc  dlfftr  from  Mr,  SjMmcer,  lolo  nt/o,  in  re. 
•pect  to  his  [logma  of  the  Unknowable,  hold- 
ing that  the  anna  cautarvm  la  rerculed 
qualitatively  to  every  rational  being.  The 
oauac  of  evolution  Is  iliorcfore  a  mode  or 
volition  of  the  incomprcheiiBibIc  Hind." 

Dr,  Winehcll'B  book  will  well  repay  poru- 
lul  to  those  who  are  iuterctitcd  in  the  litera- 
ture of  the  subject;  and  the  addition  of 
Borrandc'a  argument  against  Darwinism,  in 
the  Appendix,  will  augment  ita  voloa  to  sd- 
entific  Riudonta, 

FlSLD  OhnitSDe-dot  :  Comprising  a  Manual 
of  Instruction  for  procuring,  preparing, 
ud  preserving  Blnls,  and  a  Cheek  List 
of  North  American  Birds,  By  Dr.  El- 
liot Cocks.  Salrm  Naturalist  Ageno}', 
1874.    Price  82.60. 

Tbi  preEcot  work  is  a  Supplement  to 
Dr.  Coues'B  admirable  treatise  entitled  "  Key 
to  h'orth  -\iHerican  Birds,"  published  in 
1873,  and  contains  matter  onginiill]'  intend- 
ed for  that  volume,  hut  which,  Owing  to 
lack  of  apace,  was  left  for  fiiture  pullUoa. 
lion.  The  Brat  half  of  the  book  coDaisIa 
of  eight  chuptera.  In  which  the  reader  is 
told  in  on  easy,  entertaining  way  how  lo 
proceed  In  the  collection,  preparation,  and 
pniservation  of  birda.    An  yon  must  "  flrat 


catch  four  hire,"  the  author  twt 
prialely  devotes  tbe  opening  chapter 
iuliji'ct  of  implementa  of  caplurv,  an 
gun  being  the  chief  of  these,  minute 
tiona  for  guidaoce  in  its  aolcelioii,  care,  M 
UBC,  nre  givoL  A  short  chapter  On  lb«  a 
ploymcnt  of  the  dog  as  on  aid  in  coUaetti 
vomes  next :  and  is  fullowed  m  Chapter  Q 
with  dirccliiins  for  general  field-watk.  bd) 
as  the  time  of  year  lo  make  cuUecIiona,  ll 
manner  of  approachiug  birds,  their  reeoro 
after  being  wounded  or  killed,  and  bo>l 
dispose  them  for  carriage  homewir^l.  9 
Ust  section  of  this  chapter,  ou  "  The  11 
of  CoUcctorahip,^'  contains  a  good  ni 
valuable  suggeb-tions  that  apply  irltb  «qii) 
force  outside  the  biisinuas  of  liirtl-colW 
hig.  The  fourth  chapter  deals  irltliia 
subject  of  notes  and  labeling;  the  Mn 
on  ioEtruQients,  malcrlaU,  and  fiiiura^ 
preparing  bird-skins :  the  siith  eontlli 
directioua  for  skinDing.  and  the  [-rvf^l 
tion  of  akius ;  and  the  seventh  tn*l^| 
miscellaneous  maltns,  aui-b  *>>  iIm  difl 
Duiiation  ofsei  and  age,  the  btudy  of  criH 
logical  character*,  and  the  n>tlet'liea 
preservntion  of  ^ga  and  neit«,  TiM  ifl 
chapter  is  on  the  oace  of  a  colleellon.iM 
gives  directiont  for  the  eocstructioo 
cabiuelA,  and  the  cicliuiou  of  inject  p^H 
Drann  fron]  the  writer's  own  eipurirtfl 
which  bos  been  most  varied  and  ellgjfl 
these  instructions  cannot  fall  to  l^M^^I 
Use  to  those  propofling  the  stud^tl^H 
at  first  hand. 

The  aueond  part  of  tho  hook  ooiialiufl 
a  chuek-liai  of  Korth  AmtrieoD  trtidiiH 
tended  lo  replace  the  one  now  in  turn,  imIV 
owing  lo  the  rapid  advance  of  ltieBel«al<( 
omitbology,  halt  become  defcetitv  le  wEf 
ways,    A  notable  feature  of  the  newlUlh 
the  reduction  of  the  nutDber  of  gvwn.W' 
cspeciolly  of  the  number  oTspectat  p**'' 
the  old  one,  in  accordancj:?  vitta  the  p**' 
ing  conviction  that  naluralisla  hnf  ip  9* 
ahead  of  Nature  in  tfau  fonnatioo  of  ■p><l( 
dialinclions, 

Pnocutninns  or  m  Giobou  Tu 

Asaociariox. 

It  ia  an  encouraging  sign  to  tbt 
of  progress  thai  $ehool-t«clim 
ening  lo  the  DeoessitT  of  Mim' 
tion.    At  the  seventh  annual  mod 
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lh<  iMcSitian,  whose  report  we  have  be- 
bn  «•,  bcid  *t  Atlnnta,  ti«orglii.  April, 
tm,  It.  W.  LecDnw  SdTtens.  of  the  Bojs' 
Htgt  Sgbool  of  Ravuinah,  di-1lv«r«l  an  (d- 
dlW  W'Ucfmtiflt.-  Si^hual  ^MiliM,"  obkh 
hai  In  U  ibc  ting  of  the  iruv  metal,  Sclen- 
Ufcriowliun  is  jmtly  priieil,  not  onlj  for 
Of  imcllcAl  knowledge  thstSt  imparts,  but 
•Ih  fur  Ibe  diidpline  it  atTorda  lo  tlie  mind 
la  <lr>*in^  Dal  imJ  atmnglhening  the  por- 
MpttTd  bculliea.  and  Indaeiag  clear  sad  ac- 
mnw  tialiii»  of  thought. 

rai  Gam  let  Aan  Jito  iw  RitAiroH  to  thz 
AattqcriTt  or  Max.  By  Jaius  Geikik, 
J'.lt.8.E..  tic  New  Yorlt:  D.  Applu- 
UD  1  Co.    8»o,  S36  pp.    Prion  ta.60. 

TUH  M«  niKDf  pcraons  who  woaid  lis- 
Imillh  aa  air  of  scornrul  inoredulit;  lo  the 
■UlmenI  ilul  ihe  bill^  oail  Tallefs  of  Sew 
Tark  anil  New  England,  which  f  iimrner  oow 
■Mua  with  ■  mautle  of  liiiuriuit  verdure, 
■m  lAMi  ■  dreary,  duolale  Halite.  coTcred 
■V  bj  •  ixait  oC  icu  uiapy  hundred  fetl 
UaL  NeTwribcleni.  the  fuel  ir'  iridiapui- 
•Ui;  Ih*  oiouoiaiua,  Ihe  roekl.  the  oonli);- 
nUw  of  the  toil,  orm  the  fm^nicntar} 
■Mei  thai  lis  upon  the  euH'occ.  point  «i- 
hailt.  (doqMnU;,  and  luiiuoi  altly,  to  Ihe 
hiL  Onologiaia  bad  loii^  Doiiu«d,  in  «al. 

ailjolutng  mouatainous  ilislricla,  cer- 
UId  lonu.  low  ridKi''.  catltMl  "  aow-backs,'' 
f«ifflini!  parslb*)  lo  caob  uther  aijil  trending 
^•m  ibf  Tollcj.    Thij  had  dug  into  Ibeae 
>>if>a  aiid  piclied  out  flatv  oblong  tlODM, 
•Hi  ^rtstgc  actktidiea  upon  their  nir&ces. 
litj  had  noticed  tbaT,  while  the  luountain- 
■Uh  looked  jaggi^  and  rugged  from  beiow, 
tnwk  abo*e  thej  pr^cnted  B  rounded  and 
MdUlBK  oullinu  to  ihe  vcrj'  l)nst<  of  the 
•tottla.     It  WBi  aluu  aiiliced  that  Ihe 
an  til*  miiiintaiu-aidrii  diiiplayed  on 
MrnduUUnf;  or  npprr  eurlAce  ibe  same 
^Mwtaaa  aenU'hra  or  itrlip  Ihnl  were  ob- 
taii4oa  iJie  •lone*  rmbrildcd  in  the  ridges 
taa*.    All  af  Ihnui  aigng  greatly  puzxiiyl 
IW  faoloflat*.  and  rarioua  ibtoriea  were  in^ 
*M<ad  to  avdUDt  for  IhMii,  iiul  their  true 
^pHaaae*  was  not  drrainrd  of  until  the 
Ww  I'ml  Agwata,  fi'oin  Ibt  aludj  of  Alpine 
mnoaiKwl  lhal  Ihr-r  were  IliL'  re- 
Mk  of  <■*•  aAil  tU*  aauiv  eaii>e— filaeial  ao- 
tm  i  timi  I*,  tiiaa  the  wliula  face  Of  the  oonn- 
try  vaa  ttn'tti  to  iKo  depth  of  two  or  three  . 
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thousand  feet  with  loUd  ke,  whiob,  in  gnd- 
onlly  erecping  toward  (he  ocean  (o  sliod  its 
bergti,  liad  worn  the  mountaiu-iildea  Into 
wnTva;  broken,  scratched,  and  trun^ported 
tbu  rurk  tu  distant  points,  nud  furrowed 
up  thu  coll  of  the  valleys  through  which 
it  eoiitinued  to  erawl  seaward.  UumU- 
lukable  evidence  enisled  lhal  this  arclie 
condition  of  etintale  prevailed  all  over 
Europe,  Alia,  and  America,  northwurd  of 
4G°  north  ialitude;  that  IE  to  say,  that  the 
vast  area  compreheuded  within  that  circle 
was  onec  euTercd  with  ice  os  completely  ns 
parts  of  GreenUnd  nnd  the  real  of  the  coun- 
try immeifiBtely  around  the  north-pole  is 
now  covered.  Of  eourae  no  life  could  ciisl 
under  such  oonditions,  and  it  was  therefore 
supposed  that  the  advent  of  liiau,  wilhin 
that  circle  at  least,  must  linve  occurred  aub. 
floqucnl  to  their  pas-'ing  away.  It  ia  on 
this  priint  that  Mr.  Oeikie'e  book  throws  n 
flood  of  light.  He  dencribes  the  cvidcueGS 
of  the  glacial  condition  with  udmirabls 
skill  and  clcarnes3,  and  then  prOL'ecds  10 
consider  its  bearing  on  the  niiliqulty  of 
man.  The  earth  and  Elonc«.  or  "  rubbish," 
Ihnt  covers  the  rocky  foundnlion  of  the 
countries  comprehended  iu  (lie  circle  de- 
ai'ribcd.  is  called  the  "  Drift  or  Glacial  For- 
mation," to  indicate  that  It  was  deposited 
Ihereiin  by  glacial  action.  The  drift  is  di- 
vided into  two  patis,  the  upper  drift  and 
the  lower  drift.  The  lower  is,  of  eourae, 
the  oldest  formatioa.  It  is  compoS'd  of  « 
"tongh,  atony  olay,"  colored  like  the  rooks 
about  which  it  tint,  and  small,  fratnoenlai; 
.itoncs,  Battened  aud  scrolehed.  The  inaia 
of  clay  and  stones  Is  called  "  till,"  The  till 
is  not  Inniinated,  but  prefi,«ed  dowtf  in  a  coo- 
ruscd  mass,  and  ita  coloring  shows  it  to  have 
been  produced  by  conin>inulion  of  the  mjfc 
upon  which  It  lle«,  while  the'  rin-k  ilaelf  eot- 
roborale»  that  testimony  by  being  sentehed 
and  polished  like  Ihe  jlonea  in  the  IlII. 
Thus  the  till  Kiis  formed  by  the  grinding 
of  the  ice  against  the  rock.  Deeply  em- 
bedded within  the  till,  occur  at  ioiervBls 
deposits  of  tand  and  trravel,  siicli  aa  we  find 
kt  Ibc  battoni  of  lakes  and  rivers.  But 
how  could  there  be  lakes  aud  rivers  lo  <1«- 
poait  Bcdlruent,  while  rhe  wb^de  cnnnFrv  was 
oovered  by  a  cniat  of  ice  more  than  a  IboU' 
■and  feel  IhickF  ThitisaiiiiMtlon  thai  has 
long  puiil«d  gsologisls,    But  only  becauM 
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tbe  irue  itgniBcaiica  of  Llieu  rand  mA  grstel 
depostu  «>t  not  herorc  ^een.  Ur.  Qdkie 
bu  paielcil  out  thai  iho  deposits  acourrcd 
during  SD  inU'i-niiuioii  ol'  the  Great  Ice  Agi>, 
when  the  ice  mi.-ll<;J  and  disapptMrcd  from 
Ihe  land,  which  bi^'camc  clothed.  ineltiiiJ, 
Hitli  trees  anil  plants, mid  peopled  with  ani- 
r(irD]9,  In  the  course  of  a^a  the  arc- 
tiu  conditiong  rotumcd  and  ooieriMl  tbc  laud 
again  with  ice.  He  haa  also  pointed  oul 
that  tiiii  allGmation  of  temperate  and  srotlc 
oUmate  Imi  certainly  occurred  more  than 
once,  probably  several  times.  Mr.  Geikie'« 
inference  bt-comi*  still  stronger  nliei)  viewed 
in  the  light  of  Mr.  CroH'e  new  theory  of  b 
periodic  change  of  rtimale  resulling  from 
tbc  precvsaion  of  ibc  ef|Uinaiea  and  the  in- 
crease of  vccGDtiicit^r  in  tbe  earlh'i  orhiL 
We  have  no  room  for  an  uiplnnalion  of  Hr, 
Croli'a  theory,  but  must  cantenl  ourselves 
with  referring  ihe  render  to  Mr.  Oeikle's 
book,  where  he  will  find  it  lueidly  staled. 

Mow,  these  fuels  have  a  very  important 
bearing  on  tbe  history  of  man.  The  re- 
mains tliat  we  bavu  gathered  of  priuiitivo 
man  arc  liivided  into  palfotilhif^  or  those 
belonging  lo  the  Old  Stone  Period,  nnd 
neolilhic,  or  these  belonging  to  the  New 
Stone  Period.  The  paleulMic  remains  are 
cliarncteriied  by  the  fullest  kind  of  stone 
iniplemenis,  implcruents  murely  chipped  out 
of  elone.  without  any  attempt  at  finish,  and 
ftoni  first  to  last  there  is  no  evidence  of  im- 
provement In  their  make.  The  nfoJilhic 
fmplcuientF!,  on  the  other  hand,  are  much 
better  made  ut  the  slarting.poiut,  and  they 
gradually  improve,  until  they  g;ive  place  le 
implements  of  bronze.  Again,  the  palro- 
IilAir  renuiina  are  ■ecompaided  with  the 
remnina  of  mammalia,  such  as  tlie  mam- 
moth, etc.,  which  are  now  wholly  or  locallj 
eitincl,  while  tbe  mammalian  remains  found 
with  those  of  ncoiithic  man  are  of  existing 
Species.  Lastly,  th*^  p^teaJithic  remaiits  are 
found  In  the  depoaili  of  saud  and  gravel  we 
tiave  descrihed  as  imbedded  within  the  (ill. 
while  the  nmlilhic  remains  arc  found  only 
in  the  upper  drill.  Thus  in  one  an<l  tbe 
same  way  the  csiatenee  of  man  is  ghonn 
to  extend  lo  inler-glBcial.  probably  lo  pre- 
glacial  limes,  and  ihe  meaning  of  the  ap- 
parent gap  in  his  history  between  the 
palfolilhic  and  ntolilhir  ages  is  eiplained. 
Tlio  palrolilhie.  or  inicrghiciel,  perhaps  pre- 


glaeial  man,  was  driren  from  the 
try,  or  destroyed  by  the  change 
mild  to  au  areilc  climate;  and,  when  ll 
arctic  condilioni  passed  away  for  Iba  lii 
Ume,  his  place  wu  filled  by  the  luoffAt 
or  post-glacial  nun,  fram  more  loulbcf 
laiiludes.  We  have  Indicated  in  a  Been 
aarily  general  manner  the  ceotml  idea  o 
Mr.  lieikli-'a  book ;  it  coniaint  a  great  da 
of  very  interesting  information  of  a  aol 
ordinate  oharaiHer,  which  will  amply  l 
perusal. 
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Ht  Visit  to  the  Sim ;  on,  Cnincil  B 
Sirs  OK  FHTSira,  HETsmrBlca. 
Ethics.    By  LivraiHcE  S.  fioiiOK.  »i 
Ihor  of  "  Ben-ion's  fJeomelry."  Ifei 
York:  James S.Buriiion.  sVo.inj 
Price,  tl.fiO. 
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It  we  were  called  upon  to  state  At 
jcct  for  which  Ibis  booV  waa  written, 
should  say  tliat  it  wa^  lo  display  what 
author  evidently  fan<He9  to  be  a  verv  aidf 
and  accurate  knowledge  of  science.  Viitii 
all  the  fiouriah  and  claller  of  a  Don  QtiiioU 
ebiiriiiug  the  windmill,  he  imping 
mighty  lance  of  t|uenilousne«s  agninst  Ibr 
feeble  form  of  gravitation,  utterly  anniWW 
ing  that  venerable  body.  The  atotnio  tixOT 
in  chemistry,  and  the  Fayian  and  FkwkBk 
ian  thvones  In  olcclricily  sban  Ibt 
htc,  SB  do  tunny  kindred  alisurdilie! 
fostered  by  the  ignoianec  of  mail,  Xuv 
if  those  blows  did  not  inflict  punisko"' 
enough  on  the  pliyaieiets,  they  are  mliHj 
crushed  by  the  entireljnew  and  astra)ii>ik( 
revelation  that  final  causes  are  UDknatsl'^ 
The  present  tolume  is  on  physics,  and 
most  appalling  f^ct  that  it  oon(aiciil>^ 
announcement  that  it  is  to  be  roDoned  ij 
similar  volumes  on  meUphyiin,  tlhiCB, 


I 
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Thi  Pkincik.i»  o»  Sciisn :  A  Ti**ilM 

La|>ic  and  Scientific  Ueibod. 
Jevoms,    Macmillan.    I'riec.  ^(Kl. 

W«  recently  noticed  this  importitl 
valunhle  work,  and  we  now  again  nte 

it  eunply  lo  inform  such  of  our 
may  be  intcrceteil.  that  the  pnlillglirn 
issued  a  special  Amorioan  edition  lla 
volume)  al  a  reduced  price,  which  will 
it  more  accessible  lo  that  largo  tlaMflf 
dents  10  whom  it  makes  a  ^erioo* 
whether  Ihe  price  of  n  book  i*  nina 
or  five  dollar*. 
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(  ErapUsi  Id  ibe  Sudirlch 

►—A  oorroipood-jnt  ol'tlie  Anurican 
mf  Setina  wriU^j  Ihatf  uutil  thti  pimC 
k  gri'at  summit  cmtcr  of  Mniuia  Lua 
ioli  I1U111I4)  liu  for  u  Dumbpr  of 
lowD  bal  Tew  ind  feeble  BvmptamB 
{hj.    Far  a  fow  d*ca  id  August, 
was  a  brilliant  light  In  tho 
•gsin  on  Ihe  6di  and  Till  of 
1873,  Ibero  were  viiid  demon- 
nliich  ruu^ed  ibo  nttcntiaa  of 
But  it  was  aat  until  the 
.pril,  IBia,  tbal  a  contlnuouB  ci- 
of  muuntain   p^rotooboics  Gom> 
Frora  (hil  daj  down  to  the  duce 
litter  (JaDuiir;  0,  1874),  the  actiun 
le  great  caldron  mtessuit. 
le  lime  tbc  boiling  waij  virhL-iueiiL 
i(  w»i  BOTor  more  brilliant  thuu 
(gbU  aco.    Sustained  jets  of  ojolti'n 
M  MtLMantl]'  rl^ng  00  to  200  fuut 
toUTkl  caldroD,  and  the  Biirg- 
gi,  and  roanngs,  bnTc  been  beard 
ttiu  aides  of  the  mountain,  auil, 
tolifj,  as  br  as  Roed'n  Raticb, 
flftma  milca."    The  most  di^tin- 
lurv  of  this  crupljon.  however, 
tioD.  The  «niption  of  ISGO-'ce 
D  montba ;  but  this  rent  the 
latnr*!)]',  and  flowed  iKiigitudiDal- 
the  pmcDt  eruption  lias  made 
Taol,  and  found  do  outlet,  so  far 
Daring  all  this  time  KlUuca 
llj  actiTe.    The  great  depres- 
canied  by  the  ccuptioo  of 
t  £Illtig  up  bf  repeated  over- 
■oulh  lake,  irhilu  all  around 
t  mound  U  rising,  nbose 
7  at  higb  as  tho  soutbctn 
and  It  maj  aoon  oror- 


a  %m  (trtatlan- — ^">">  the 
~f  till'  K^fplinn  Pj-ramids,  But- 
Ihas  wrltua  (•>  llio  Scv  York 
"  ik»  I  n»\vX  in  the  thade,  look- 
Iba  gn}  pluMaloa,  so  foteahort- 
lliat  much  of  their  ae- 
los^  jet  tlill  indesoriba- 
I  oouU  Ibink  of  but  ooe  thing; 
«•  •  Mw  OhrooologT  of  Hau. 


There,  befbre  ice,  the  Uiher-Hosaic  rock- 
oning  H-aa  not  only  antedate,  but  n  prc- 
tIdus  growth,  of  long,  uncertain  duratlou, 
was  made  evident.  There,  in  stones  scat- 
toied  about  the  Desert,  were  iiiseriptious 
cut  long  before  any  Irailition  of  Htbrow, 
Sanaerit,  Plupoioiao,  or  Greek — clear,  intcl- 
ILgihle  word^,  almost  as  li^^ible  to  modem 
aubolarBhip  B9  tbuae  uf  living  Inoguagcs. 
This  oDo  long,  unbroken  alruam  of  light 
into  the  remote  Paat  lights  up  darker  hi*. 
lorio  apparitiona  on  all  sidei,  and  sweepi 
us,  with  or  without  our  will,  to  a  iiuiv  and 
wonderful  backward  atsrting-polnl.  Of 
course,  tbc  learned  in  all  countriea  are  fo- 
miliar  with  all  our  reeently-aciiuired  knowl- 
edge on  tbiH  point ;  but  ia  it  not  lime  to 
mnku  it  the  propert;  of  the  people  orerj. 
where — to  diaeard  the  unmanly  fear  that 
one  form  of  truth  can  ever  harm  any  other 
form — to  ri-veal  aticw,  through  llie  grandeur 
of  Mhq'k  !ilnir  deielopracnt,  the  unapeakable 
grandeur  of  the  Dicine  Suul  by  which  it  la 
directod  t " 

Lift  In  aa  Atunnilcil  Itnoepben, — 

U.  Paul  Bert,  in  a  uoiamunlcatioD  to  the 
French  AeailL-my,  (lelaiia  some  further  cx- 
perimcnla  made  on  bimaclf,  with  reference 
to  the  elTuet  of  changes  of  barometric  press- 
ure on  life.  He  entered  his  hirge  apparntua 
of  deeolnpreasioQ,  and  the  prcasuru  waa 
brought  down  to  4B0  miUlmetrea  (somewhat 
less  than  18  incbat  of  mercury);  it  was 
then  maintained  between  thil  and  408 
millimctrL-g  inches)  for  a  little  ovct 

an  hour.  Tlio^e  pressures  currespond  to 
heights  uf  13,4-18  and  lfl,7^8  leet.  At  4G0 
niillimetrea  Ibe  author  began  to  viperience 
"mountain  sickness" — a  feeling  of  heavl- 
nesa  and  weakness,  nausea,  fatigue  of  eight, 
general  iridifFerence,  and  laziness.  Having 
lifted  his  right  lee.  it  was  thrown  into  con- 
TiileivH  trembling,  which  citeudod  w  ilia 
left,  and  liuited  some  minutes.  The  face 
was  somewhat  congested,  and  the  tEmpera- 
lure  undi'r  the  tongue  increased.  Ho  also 
remark*  that  be  <vaH  uiiable  to  whisllo.  The 
important  point  of  these  eiperlments,  hun- 
over,  was  Ihla  :  he  had  taken  with  him  » 
amall  vessel  full  of  oiygen,  and,  when  the 
prcsBure  had  reached  430  niillimelrea,  he 
inhaled  aonio  of  It.  His  pulse,  which  bad 
risen  fnim  01  to  84,  immedlataly  fell  to  71, 
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and  Ihe  moufituin-nickneis  for  a  time  dfi- 
•ppcurcd.  ImtnediaMlj  na  inhaling  tlir 
■  exjgeD  tliere  wbs  a  disi^ecable  dau.ling, 
BUd  Bl  one  limv,  attcr  tlirci-  iiie|tintliuii?,  lie 
became  giddy  iiud  h\\  oS  hia  clinlr,  but 
■OOD  r«uvcrpd.  TliL'  smlioc  ulso  doscribes 
Itae  dl^ts  uc  liitn^i'lfnf  breathing  b  ■tapcr- 
OSJgenuU'd  miiluri-.  With  a  luiituna  of 
W  per  oenL,  he  ooQld  bear  wflhoul  iiijnry 
a  prcAffUTe  eT  odIv  milJEiuutrLY,  wljLcb 
correaposdA  lo  the  heighl  ul'  Chitiibtirozo ; 
]ind  nilh  6S  per  i-tat.  bv  wag  ubte  to  sluiid 
2r-'J  milliniclre*  (lesb  Itian  Iva  inthes),  and 
wuuld  huv«  gone  t'nnhcr  tf  liis  iDaehiue  had 
been  auOieientlT'  strong.  Since  H.  B«rl'a 
i-ipertmuuta,  Hessnt.  CroD^-l^pineili  and  Sl- 
vt-l  liavc  made  n  baUoun-asi'oiiBiun  lo  the 
cxLraordiDarj  lieighl  of  ubout  jO.OOO  feet. 
They  tarried  up  wilh  ihcco  n  ^npply  of 
oiygen,  and,  by  using  Ihii  oiler  the  manner 
indieati>d  by  Bert,  they  were  enabled  \a 
live  without  incoiiTeDien<:o  in  an  atmos- 
phere of  eilreine  rarHj. 

Uk«  Saptrior  Uold-lllnefi.— Hr.  Peter 
Ui'Ei'llar  lately  read,  at  the  Toroulu  Insti- 
tuli',  a  paper  on  the  ^uld-niinca  of  IjrVp  Su- 
perior, Some  Indiana  from  Iho  vicinity  of 
Thunder  Bay,  in  1871,  biouglit  to  Mr.  Mc- 
Kellnr,  at  Fort  William,  several  apecimena 
of  (|iiurt£,  froin  au  L-inmination  of  whioh  be 
was  led  to  tliink  that  roluiihlc  gold-mines 
existed  in  the  locality-  The  i>npDr  tlieii  de- 
scribed the  lodes  that  had  bci'Q  discovered. 
The  Grdt  was  (he  Jaekllsb  LnLe  lode,  whieh 
lies  about  eij-b(y  mllvs  west  of  Thunder  Bay. 
From  lhi»  lode  126  pounds  of  ore  wore  sent 
to  the  Wyaudoll  Smelting-Worki!,  and 
yielded  at  the  rate  of  (600  per  Ion  ;  of  this 
sum,  £40  Han  dcricvd  from  silver,  and  the 
rernoindcr  from  gold.  The  Partridge  Luke 
lode,  lying  about  100  miles  iiorthirest  of 
Thunder  Bay,  yielded  about  $S0  per  ton  of 
□re.  In  [he  Bummvr  of  ISTi  another  lode, 
called  the  Heron  Bay  lode,  wn?  di.seoverrd, 
about  150  milca  northeast  of  Fort  William. 
It  vai  iimilar  lo  the  Jscklish  I>ake  lode, 
cicepting  that  ilf  yield  of  gold  and  silver 
wui  nut  so  great.  Mr.  McKellar  holdg  that 
lhi?dc  mines  might  be  nurked  VFry  economi- 
cally, and  ihut  they  would  yield  large 
profit  0!,  if  nnl  larger  than,  any  others  In  the 
world.  In  the  ludcs  already  discovered, 
the  gold  was  foond  »ery  erenly  distribnted 


through  Uie  ore,  vbich  ii  laid  to  eiitt  in 
large  quanlldes.  Iron,  lead,  and  other  met- 
al^ oeeur  in  the  Heigh burbood.  Tbe  diffi- 
eullies  in  developing  these  mines  hare  bem 
very  gnsat,  owing  principally  to  Ihc  aa> 
settled  stale  of  the  country.  The  tndiatif 
have  refused  to  help  in  working  llie  tninra 
until  some  settlement  shall  be  come  to  with 
them,  aa  they  fear  that  white  men 
come  and  dispoaBcai  them. 
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Rr»rarrlit<t  oa  thr  Zodlaeal  Ut*t~- 

Prof.  Arthur  \V  Wrighl.  of  Yalu  Collrs«., 
who  fur  upward  of  a  year  bos  been  duaelj 
investigating  Ihe  lodlacal  light,  has,  by 
means  of  aa  apparatus  of  his  own  ronlrir. 
log,  succeeded  in  demon  si  ruling  thai  thh 
light  \i  polarized,    in  the  Jnurwvi  Jatr- 
not  of  Seiaue,  for  Slay,  Prof,  Wrighl  ilr- 
scribee  his  poloriscope,  and  the  muiii  ii 
which  he  has  arrived  in  the  courer  of  tb 
reaeurehes.    Uc  finds  thai  the  pliof  uf 
poluriialioo  of  the  (odiacal  I'ljlit  |iMM 
throuf^h  the  sun.    In  no  in^lani'c,  iM 
the  Eky  was  clear  enough  t"  r-ndm  iW 
bandi  visible,  did  ibeir  posiilpn,  ii  il(l«- 
mined  by  the  obsemlions,  fall  to  ifi* 
wilh  what  would  be  retjuiird  by  poltrt» 
tion  in  a  plane  through  Ihe  sun ;  Ehh  >1> 
slightest  trace  of  bands  was  ever  ma  'ba 
the  instrument  was  directed  to  oltiM 
tions  of  the  sky. 

Having  thus  determined  the  f4Ci  of  pv* 
larlrjition,  Ihe  next  step  va«  In  atifn''" 
what  petCGDlage  of  the  light  i*  puliriiel- 
For  this  purpoee,  the  author  again  US  " 
devise  novel  apparatus.  The  amom  of 
polnriinlion  was  delcrminrd  to  bv,  "  •il''  ' 
high  degree  of  probability,  aa  much  «  11 
per  eeni.,  but  can  hardly  be  as  much  W  ^ 
per  cent." 

The  fact  of  polarlialinn  iaipIlN  ttiii  il* 
light  is  reflected,  either  wholly  or  in  ["''■ 
and  is  ibus  derived  originally  frviu  Un"" 
The  spcclram  of  the  lodiai-al  ligbl  l« 
pereeplibiy  different  from  ihal  of  tuoWl^'' 
eicept  in  intensity.    Tbe  author  idili;"'' 
particular  object  in  three  olisenillnl* 
to  determine  whelher  any  hrighi  hart  * 
bimde  were  present  in  the  speclfwa.  « 
whc'Lher  there  is  any  conneciion  t»l«* 
the  lodiaeal  light  and  the  |>olar  auiU'^ 
The  results  give  a  decidedly  ncgtli"'  * 
swer  10  this  qneslion.    "  TbI*  U  inqwiutt 
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Hjs  the  sullior,  "  u  excluding  from 
A*  poidble  caiUM  of  the  light  tho  Itiminoi- 
ilT  of  |i3«oiu  luller,  citlier  epontnneoilg, 
01  (lug  la  rlpctricul  dUcImi^e.  Ttiu  sup- 
pnulloii  thftC  the  light  la  refieotcd  Trom 
■uMN  n{  );a.i,  or  trova  globiile*  of  precipi- 
Ulad  Ti]»f,  is  not  to  untertaliiei],  linco, 
u  TAWarr  hu  shown,  eaoh  ^lobulra  in 
elbvinti!  empty  spsue  must  evaporate 
twipUliolj,  uid  >  gsseous  masB  would  ci- 
pud  iDlU  lt<  denaity  becaioe  for  too  email 
Minn  taj  tilible  elToac  upon  the  mvs  of 

from  this  It  ralknn  that  the  light  mugl 
bi  ntwted  from  initl^r  in  the  aolid  Blitt>. 
Ual  El,  tram  !nnuiD«rable  smjill  hodius 
(aaMroidi)  rcTolving  about  thu  nun  in 
nUu  erowdcd  together  toward  th<r  uchptiL-. 

n*  Gnat  Uii-Flstd  of  the  WmL— 

fnT  Jowph  Le  Come,  of  the  Unlrereit; 
ralifarnlii.  rieiied.  during  the  summer 
UTS,  Iho  central  *Dd  eustcm  portions 
o(  Oii^n,  a  rati  lan-covEred  region,  and 
publlilinl  Uio  traulu  or  bia  obaerrulions  in 
<)»  .Iwrtcon  Journal  of  Science  for  Mnrcb 
ul  April,  IST4.  Daing  the  word  lava  as 
■]>i>ii;RHrai  with  craplire  rockii.  he  eejs 
thu  WtwepQ  VXIfifm  ind  300,000  sijuaru 
nlln  of  •uffm-*  is  oac  field  of  Isva.  It  a 
fMAy  (Im  moit  eitraordinar;  luvn-flood 
miuaotU.  Gommeucing  in  Ulddlc  ('ali- 
(■nili  u  Mparate  stream},  in  Northara  Culi- 
("tla  It  hoi-oiDra  a  Dood  Oowii^  over  and 
Mi|ili4alj  manning  Ihe  imallor  incquali- 
Vit.  and  Aoviag  arouud  the  grealur  ine- 
Vutlla  of  .urfacu ;  whilo  in  Norlljeni  (Irc- 
InJ  Waaliin^oD  It  becomes  an  ah^o- 
blalf  nJicinii]  fltwd,  hencBlh  whieli  Ihc 
*UiarlBioil  of  the  oountrj,  with  iia 
Uklttd  dalet,  mouiiiainB  and  (slleja,  lira 
klU  Wnr«l  thoiiiitnil  ftet.  It  covers  the 
portion  of  Norihom  Cnlilbmia  and 
taflhaivmn  Ketad*,  nearly  the  whole  of 
Ongau,  WMhlnjjlaii,  and  Idaho,  and  ruoa 
hi  inbi  Honiana  on  the  out,  and  Briilah 

''■'I  '4i  00  the  north, 

■-norTnoa*  niiu  of  matter  erldentl)" 
iliKiogh  fiasiiroi,  and  Rowed  until  the 
Vanu  or  wnfra  met.  forming  an  ilinost 
MBlfnnOiU  ilieM.    Tho  Caetode  Itnnge  of 
■MU)M  want  la  hare  been  n  source  of 

(nvflow. 

It*  Wx*  oomvd  hy  Ibli  orerAow  can- 


not be  lew.  say*  Prof,  t*  Conte,  than  100,000 
aquare  mllee,  with  an  arcrage  ti^IekncBd  of 
about  3,000  feet,  but  baring  n  thickucsa  in 
some  placeH  of  3,700  feet.  Thu  Etalemcnt, 
which  Gceiiis  au  eitraoidinurj  one,  is  sua- 
taiued  by  the  cxtenalve  obierrationa  of 
Prof.  Le  Conte.  Tlie  Columbia  Riicr  euta 
through  tlic  Cascade  Range  in  a  gorge  a 
hundred  miles  in  length,  with  perpendicular 
cUQ'it.  The  cascades  of  tbe  river  are  at  Ibe 
axis  of  the  niD|-e,  and  the  cliffy  here  an 
a,6O0  to  3,800  feet  abore  the  rirer-surfaee,' 
and  are  composed  of  lata,  tier  upon  tier. 
from  top  <o  holtom.  Conaidcriog  eurflloa 
erosloD,  4,000  fct't  is  regarded  as  a  moder- 
ate e«timato  for  the  original  thickness  of 
the  lavR.flood  at  M»  place. 

But  the  entire  thicktieas  of  the  lara  hus 
been  cut  through,  and  tho  j4urfaec  rcvealcil 
on  which  the  Qood  was  origiunlly  forn^ed. 
Here,  at  the  riier'a  aorrace,  uadcrlying  The 
maunUuDS  of  lava,  arc  reioains  of  ancient 
forests,  and  evidences  of  interealing  geolo- 
gical ehsngcx. 

There  occurs  at  the  river's  edge,  and 
about  Gftten  feet  upward,  a  layer  of  coai'se 
^unglomeratc ;  on  this,  a  layer  wliich  ap- 
pears to  have  been  a  dirtbed,  or  old-ground 
surface.  On  this  surface  were  found  two 
silicificd  BlunDps,  with  their  roots  spread 
out,  one  of  nhieh  was  two  feet  in  diameter, 
the  roots  reaching  over  an  area  twenty  feet 
In  diameter,  Trunka  of  other  trcea  were 
seen.  Over  this  was  a  layer  of  stratified 
BoiidBlone,  with  beautiful  impreaaions  of 
leaves  of  several  kinds  of  foreal-lrces. 
Upon  this  lies  about  lOO  feet  of  conglomer- 
ate, reecmliling  drift,  in  the  bottom  of  which 
were  found  Ininks  and  branches  of  oaks 
and  oonifet^.  tjpon  Ihe  eonglomerntc  thu 
lava  Ilea  in  columnar  maases  to  a  height  of 
3,300  feel. 

Tho  geological  age  of  the  wood  and  leaf- 
bearing  stratum  is  believed  lo  be  mioceue, 
or  middle  lerliary,  and,  if  ao,  the  Inva-flooil 
began  to  occur  during  or  after  the  mioeene. 

ffhj  PalaU  rratk  ni  pf*I^A  writer 
in  T/if  Hub  ihliike  that  the  cause  of  paint 
cmcking  aod  peeling  la  lo  bo  found  in  Ihe 
WBier  which  is  contained  in  linseed-oil,  as 
It  comes  (h>ni  the  linnds  of  the  manufact- 
urer, lie  made  the  ei|ierinient  of  boiling 
linsved.<iil  by  the  heal  of  slcaui.  until  all 
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the  malaturv  naa  eipsllcd  ttma  it.  On 
dAd^  this  oil,  without  any  drier,  it  was 
found  to  drj  in  onfilmlf  tbe  ununl  time. 
Be  then  oiiiod  with  it  gome  ^iccoliut, 
OAing  onlj  hnir  tbi?  u^ual  f[UHnlit^  i-mployed 
to  drj  oil  not  boiled,  and  iibtHiaed  aimilar 
rrsiilts,  "The  introduolion,"  *iij3  hp,  "of 
steam  into  llio  linHci>d  befori'  grinding  >ida 
in  the  eipulalon  of  the  oil ;  but  it  muBt 
Btiind  a  long  time  to  precipitate  the  •rater 
oomplulel;.  Boiling  oil  b;  gleam  does  not 
clionge  iU  comploxion,  save  tliat  it  rendera 
ll  clearer,  and  leas  liable  to  turn  ftdlow  with 
while  pigmcQla." 

RMilta  of  the  Paltris  Voy«c«^The  fol- 
lowing is  from  Dr.  Besael's  nicmorands  of 
the  discoTerii^  of  the;  cipediiion: 

1,  The  rolaris  reached  82'  10'  north,  a 
higher  latitude  than  hna  been  allJiinod  bj 
any  other  «liip.  Captain  Buddini^D'e  teo- 
tlmonj'  ia  verj  definite  aa  to  the  impnvli- 
cabillty  of  pu.iliing  a  Teasel  farthsr  north 
ihui  the  point  nbich  Ibej  reaebed. 

3.  Tlie  luvigibiliif  uf  Kennedy  Churnul 
bu  been  proved  bejood  a  doubt. 

3.  Upward  of  700  mllca  of  oouHine 
luve  been  discoiered  and  Bun^yed. 

4,  Tbe  insolaritf  of  Greenland  hot  been 
proved. 

0.  Numoraua  obBcrrsUona  have  been 
made  reloling  to  ostronoinY.  magnellsni, 
force  of  gravilj",  ocean  pbyaics,  meteorology, 
zoologj,  ethnology,  botany,  and  geology,  the 
reoords  of  irhich  were  kept  in  accordanee 
with  the  iaalruetloas  supplied  by  tbe  Nation- 
al Academy.  A  nineiy-rithom  sounding 
aiong  tbe  coaat  of  Orinnelll.and  brought  up 
a  bigbly-intercatiog  organism  of  lower  Ijpa 
than  (he  Biilhiibioe  diaeovered  by  the  English 
Ilredging  Eipedilion.  It  waa  nameil  Proln- 
btitht/bivt  RobtKmiu  The  naliiroi.hietory 
Culleclions  were  nearly  all  lost.  They  con- 
sisted of  tn  am  Dials,  nine  speciea  of  fnr.bear- 
ing  scaLi;  birda,  twenty-one  species  t  in- 
acets,  about  fifteen  apecivs,  viz.,  one  beetle, 
foUT  butlerf1ie«,  aii  dlptera,  one  bumble-bee, 
and  several  itlinvumon-Biea ;  nlso  two  spe- 
cies of  apiders,  and  floveral  mites. 

It  waa  found  that  llic  land  wna  rising. 
Gamete  of  unusTml  aize  nere  found  in  Uli- 
Imle  B''"  30',  linving  iniirked  niintialogieal 
churaelerl-'lii's  by  which  Iheidenlilv  of  some 
l^nielt  rroru  Fi^kenaea  waa  eslabliahcd. 


From  such  obaertitioni  it  became  iiidal 
that  the  di'ift.  which  abounded  on  the  luxl, 
mnb  from  south  to  north. 


imlrallan  (onpliMtnt  U  iBtrioi 

trosraprs. — But  a  eburl  time  ago,  i  tmil 
number  of  Uiicrudcopitta  met  in  Udbuimi, 
and  decided  to  fOTm  an  ot^anlaatiDn  nsdir 
the  name  "  Micro scopical  Soelcti  of  Vir. 
toria.  New  South  Wales."  Tim  fli»l  pB- 
eral  meeting  of  the  Society  aas  held  blltt 
Iluyul  Boriety'a  Hall.  Uctober  10,  IMl 
About  forty  jf;ent1  emeu  Here  prtamliiiuli 
good  ctblbition  of  inetrunicnu  and  iroik 
wa-smade,  Tbe  president,  Ur.  W.  B.Ardin', 
read  on  address,  from  which  we  ritncl  lU 
following  tignlScant  passage.  Goahi|^fi 
it  IS  the  oldest  continenl  speaking  to  dM 
the  next  in  age;  although  political!.' il 
the  most  recent  of  the  peopled,  epollug 
science  among  one  but  a  little  oldit  ibu 
Ibcinaelvva : 

"  One  u(  the  most  inteivaling  ami  pns- 
ticolly  useful  ol^ecU  fur  ucraaional  'wt^ 
gallon  and  itiseuaaioa  at  our  mMllBp 
be  tbe  aecurale  determination  of  tlir 
value  to  working  mieroseopisrs  of  the 
ouB  stands,  objective*,  and  Mc<>'«orj  ipp* 
ratua  ao  prodigallj  developed  by  niakcu  b 
the  mother-country.  Bat,  indpnl,  wvitinU 
not  confine  ouraclves  to  the  results  uf  Knf' 
lish  indutlT}'.  Ilartnack,  of  riiia,  x^fM 
lo  bo  leading  ihe  way  on  the  ('onlinmt  tt 
grca  I  ly- improved  optical  work ;  and  TdU^ 
Spencer,  and  Wales,  are  said  to  be  ilstaf 
marvels  in  America.  I  hope  to  m  U>r  i'^ 
when  we  shall  have  choiue  proo&ol  ■>»< 
the  whole  microscopical  world  can  jTwiof) 
collected  around  ut,  and  carefully  Irtlnl 
our  own  eyea  and  hands,  in  oar  own  lull  * 
Melbourne.  One  other  thing,  gcDllOM*. 
you  as  well  as  I  almuld  be  trjiuccil  W 
anil  that  is  a  really  uaefnl  niicit>9C0|M  *' 
VictDrinii  manufacture.  At  inwnt.  ibl 
idea  is  naturally  provocative  a(  a  tind^ 
I  cUng  to  the  belief  tliat  Ml  ody 
Ihe  adult  Immigrant  population, 
among  our  native-born  youth,  wo 
day  find  thorongh  meehanlciant, 
emulate  the  marvetouj  ^klU  and 
energy  of  their  forcfathcfs.  Ijiok  at 
Iriumpha  of  llic  American  micro»CO| 
era.  Tlitlr  coniuesls  arc  Utfiully  hoi 
jCf  lord  ay  and  of  Ka-iaj.    A  gv(ict»'ii« 
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iBieroJoiipes  were  a  r«rilj  in  America.  In 
IMO,  whvn  the  United  Slates  Ei- 
ptgring  EiiieUUiou  to  ihe  South  Scu,  under 
Cfmnuuitler  Wlike?,  *a»  titliog  out,  il 
tlmislii  nei'naarj  in  liBve  ■  mierosoopo. 

*>p)iic  huiniQients  were  uppliml  10,  but  noae 
ol  lb«ni  could  rurnleh  the  Gipcdition  nitli 
lie  lliiii^  iletired.  In  tbia  dilKOiiuait  priraW 
bJi'iduil  villi  appealed  10,  and  an  instni- 
DHil  tliDi  Siiallj  oblaiDcil,  iu  itic  Hlijtjie  of 
ABiartiriDf  FrcneU  mioroscope.  How,  theo, 
*J  (lie  pmect  flourishiag  State  oS  aftUira 
eooo  »liou[?  Simply  lij  the  gcnliis  cf  n 
wirtaiif^ht  man.  tl-:  a  baelcxoodsniun, 
and  had  pDrot)  ocet  an  old  rjclopiecliii,  nnd 
Utri  ibe  optical  knavledgB  coittiiaed 
Uer^  u  rai  uh  id  hini  laj.  to  Bound  prau- 
Ual  iMOunl.  At  the  age  of  twelvo  year^i 
baaidthiB  first ieos.  Onedaj he bappeued 
libfilnwn  *  mieroacope  conEiracied  by 
CvrtLi^r.  it(  Paris,  and  th«  thought  elruck 
him  ihtt  be  would  Irf  to  DUilie  a  timilar  [n. 
•inuiMni,  He  anvceoded,  and  his  glaasee 
*w  able  U  re»olve  0  lest  which  aimilor  ob- 
fir«t  English  opticians  liad 
UlWu  fitiled  to  doSiie.  llii  name  w 
Oarldi  gpcpcor.  And  now  his  pupil  Tullca. 
*Jff»lot,  a  pupil  or  Smith  aad  Beck,  with 
ftwi*.  ZMtmajer,  and  olhem,  Ibrm  n 
"■•IJ  of  American  matbetna^CBl  iualni- 
■"I  Uloni  thai  BppBiira  fraio  teoeiil  nc- 
Avu  l«  Im  boMing  iu  awii  against  the 
•Wi  of  the  world,  [a  there  not  hero  a 
pwod  for  the  hope  I  expressed  ■  little 
*W|  tfa}  Surd;  aftpr  this  eiample  of 
%w<l,  the  toung  bock  woodsman^  manj 
^  (Mml  ma;  lice  (o  see  the  dny  whcD 
■  llldiail  mionlsoope  shall  be  presented  to 

tlrllghted  tfazc  by  the  hands  of  an 
ilian  lowiiaman,  si  least,  if  oat  by  an 
Jlu>  buthman." 

lb  ■■pnirasBl  of  Unhm  Lire,— Ab 

"•"•kIj  uliublc  [Mippr  by  Dr.  Kiiward 
Jfli,  nn  '■Poliiii'ol  Economy  Q  I'  Heatlh," 

fnl  Id  the  nrih  Anoiiat  Report  of  the 
hio'rtis  Boanl  of  JJoallh,  groups  lo- 
rery  striklniily  (he  vital  siutasticB  of 
«a«ii1riM,  In  iliow  the  effect  of  the 
||tew  of  cmliialion  lo  proti  icting  the 
human  life.    By  better  adaplation 
Hb*,  drcnmatancH.  and  habits,  soya 
K  itrrta,  mu's  UTo  bu  been  expanded, 


his  slrenelh  increased,  and  his  dsys  on 
enrth  prolonged.  By  the  iniprovcnienta  in 
agriculture  nnd  in  Tcgetnble  and  sniniol  life, 
he  has  obtained  hett1^r  and  more  couElant 
food,  and  is  therefore  better  nourished.  By 
the  improvetaents  in  the  arts  he  is  bt'lUT 
clothed  and  housed,  belter  protected  from 
the  elcmcuta.  The  progrcBs  of  vivilinitlon 
is  beat  manifeated  in  tliu  progress  of  vitality. 
There  is  less  sickness,  and  that  which  visits 
humanity  ia  less  destructive  than  in  (bi-mer 
agt-B, 

In  andent  Borne,  in  the  period  200  to 
BOO  jeura  after  the  Cbrisitan  era,  tlie  srei^ 
age  duration  of  life  in  the  must  facorrd 
class  was  30  years.  In  the  pi  esent  ccnlnry 
the  average  longer ity  of  peieons  of  thesaiiie 
class  is  SO  years.  In  the  aiiteeutb  century 
the  average  longevity  in  tiuncva  tvaa  31.21 
yeard;  between  18H  aad  1 833  it  was  40.08, 
and  aa  largo  n  proportion  now  live  to  TO  na 
lived  to  13  three  hundred  years  ago.  Ia 
1 693  the  British  (iovomment  borrowed 
money  by  selling  annuities  on  lives  from 
infancy  upward,  on  the  basis  of  the  aver- 
age longevity.  The  ireoBury  receircd  the 
price  and  paid  the  anouHies  regularly  aa 
long  as  the  annullnntE  lived.  The  contract 
wa«  mulunlly  sutl^faglory  and  profltabla. 
Ninety-seven  years  later  Mr.  Pitt  issued 
another  tontine  or  scale  of  annuities,  on  the 
basis  of  the  eamo  expectation  of  life  as  in 
the  previous  century.  Theae  latter  annui- 
tants, however,  lived  ao  much  longer  than 
their  predecessors,  that  it  proved  10  be  a 
very  costly  loan  for  the  Governinenl.  It 
Has  found  thai  while  10,000  of  each  sex  in 
the  Bret  tonlioe  died  under  the  age  of  2S, 
onlv  n,TT2  niale^,  and  ^Ml^  females  in  the 
jceond  tontine  died  at  the  same  age  one 
hundred  year*  later.  The  average  life  of 
the  annuitanta  of  lOSS  wa^  ^^.S  years, 
while  those  of  JTIIO  lived  3S  years  and  9 
roonlbit  afler  they  were  80  years  old. 

From  tliesc  facts,  snyt  Dr.  Jarvia,  it  Is 
plain  that  lifi',  In  many  forms  au<l  manifct- 
tatioTiB,  sud  probably  in%ll.  can  be  ci- 
panded  in  vigor,  inleiiBily,  oiid  duration,  un- 
der favorable  influences.  For  this  purpose 
it  ia  only  iiecc*iary  that  rhe  circumalanccB 
uiuid  which,  and  the  conditions  in  which, 
*nr  form  of  lifi;  is  placed,  should  be  brought 
inlo  harmony  with  the  taw  appoinled  for  lu 
being.   By  diia  lucans  the  intelligent  world 


38+  THE  POPULAR  SCIENCE  MONTHIT. 


llM  bMD  anil  U  now  coDliDuiilly  kdding  lo 
the  TilalttT  nf  the  Triable  and  uiiinal 
kingdom,  05  fur  Iba?  are  brought  under 
Ansa  COQITUL  hM  increased  hia  own 

liru  iJed,  in  jo  Tar  oa  he  boa  ctiofoimfd  hii 
aclr-nuDigeiueiit  to  ihe  icquiremtnls  or  the 
Tilal  law. 

FoMll  KdnUles.— Prof.  0.  C.  Unnh,  Id 

Ibo  currtfiii  number  of  ihe  Ameriain  Jour- 
nal t'f  Sciniff,  deacribcs  aoute  ncv  roeail 
muumalB,  btiag  odcntales  of  a  Elupe^dous 
bIic  Thcj  go  back  lorj  much  fartbcr,  goo- 
logicall]',  Ihin  anr  Ameni^an  Bpeci(!a  pri>< 
Yioualj  described.  Somi.-  of  ihem  aro  from 
the  Upper  Eocene  of  Wjoining  Terrilorj. 


NOTES. 

A  coMsiDtEAaLB  irsdc  la  now  cvrricd  on 
between  AuMlnilia  and  iSan  Francl^'o  in 
kant;aroo.«kin9.  At  tlie  latter  plaoi:  Ihej 
art'  inucti  [u  lo^e,  sutl  when  lanuctl  are 
said  to  pTodnrc  a  Ihhi,  inpple  leather,  softer 
than  calf-akin  and  more  ini]jcrviouB  to  water. 

Dn.  T.  C.  RjtsviB  writes  lo  the  Ik'pnrt- 
mml  of  Agrieullurc,  tbat  fvvcml  venrit  ago 
he  collei'ied  sonio  j)oltc-rool  (I'liyTel-iiKo  de. 
evfi'/ra)  for  medicma]  purpo^ett.  and  spread 
it  El  tcventi  plitcca  about  ihe  hou.--e  lo  drj, 
.Soon  afterward  heobscrrcd  that  thtre  were 
luui;  eockroaches  Ijing  (lead,  and  upon 
e&anunalioii  foutid  tbat  they  had  l»cen  par- 
taking freely  of  the  pokc-rooL  l>otDe  of 
the  root  was  placed  near  (heir  haunts,  and 
the  reenit  wna  that  it  rid  the  prentisca  of 
those  inae^ta.  Since  then  he  hna  eoiDUiu- 
nieaicd  the  remedy  to  olhePB,  who  have 
tealvd  It  with  ealialactury  reflulta. 

Till  Italian  GoTcmment  harmi;  invited 
Father  Swubi,  E  J.,  lo  remain  at  his  po*l, 
be  d-f^lincil  lodo  louhless  the  pope'^  riglitA 
over  the  "baervotorj  were  rei'opiiicd.  The 
OoTemmeut  has  acceded  lo  his  requeat, 
and  ill  walling  oIT  from  the  reat  of  the  ex- 
pn>prial«d  t^ollegio  Romano  (he  portion 
comprlaiug  the  obaer^alory,  in  which  Father 
Sccchi  ujid  his  a£sutant3  are  to  remain  un- 
dislnrbwi. 

Tns  firft  oil-6eld  around  Titu.'ville,  Pa., 
appears  lo  bo  aj^in  bocomiiiK  prodnrlice. 
Territory  long  since  abandoutd  and  deemed 
worthleoa  promise*  to  give  a*  abundant  a 
yield  of  ail  as  any  in  the  whole  oll-rceion. 
Heveial  wells  recently  sunk  in  the  territory 
yield  froiii  1IX»  lo  6lXf  liarrcJs  per  day. 

Dknjiiiii:  Tboupbos,  afterward  Count 
Itamford,  was  bom  in  Wobura,  Mbfs.,  and 
notidjj  might  be  inferred  froiri  a  paragraph 
in  we  April  MoiiTHLY,  b  ConconJ,  N.  H. 


About  the  year  ISDO  co*!  wii 
covered  In  England  on  the  baaki 
Tyae,  and  was  introduced  aa  fuel  iirfu 
don  aUom  the  year  1SB(1.  lit  ufc,  be 
was  lo  IST3  forbidden  by  prockmilign, 
Conae4|UeDce  or  ita  effluvia  being  coitfiilui 
inJuHoui  lo  heoitli,  by  corrupting  itic  lUir 
phere,  and  for  many  years  it  reniolnrd 
used.  At  the  closo  of  thecenlur>,biitt'' 
the  value  of  coal  became  reeogniird.  anil 
application  and  consumption  exictdnl 

PonoiactiOHrr'a  Annali  of  fAjma 
CAtn/jifry,  a  monthly  periodical,  hu 
been  iu  eiielcnce  fifli  years,  and  bti 
under  the  aule  editorial  direcliea  of . 
Pog^endorff  for  that  long  period,  Stm 
the  fiieftds  of  the  venerable  edil'it 
agreed  lu  aaiume  edilurial  charfs  of 
work  for  one  volume,  thus  allowini;  M 
eniu  a  four  montlia'  vacation, 
number  of  papers  published  iu 
during  Ihe  6i\j  ynra  oT  it* 
S,B&i>,  and  among  the  3,167  autlwf 
have  contributed  lo  Ita  pajen  are  " 
Beraelius,  faraday,  Bttwatri,  Bsoqi 
and  many  other*. 

Tns  Frendi  Assembly  have  voud  a 
sion  of  IX.OtXl  franca  to  U.  I'atieui 
eminent  aerviceti  to  science,  mO 
larly  for  his  researehej  into  the 
the  diseases  of  the  viae  and  the 

Tun  ,Jrnf7-i'raK  A'ahinliit  calb 
cercfbl  geological  and  loologlcal 
MsKsachusctle,    While  surreys 
on  UT  have  recently  been  CMUi 
many  other  States,  It  is  not  mi 
10  the  credit  of  Uas^sohuscUi  tnst  • 
Dugh  survey  of  Ita  geolopcal  and 
riches  haa  been  neglected    It  is  BO* 
thirty  years  since  the  origiiwl  li 
survey  of  the  Stale  waa  mad*.  Stat* 
physical  science  baa  changvd  se  miidi 
(he  work  dune  Ihm  iieeda  to  bv 
and  gteaily  eiteodeiL 

Dim,  in  t">i«rle<ton,  P  r  ,  l  ' 
Ri-v,  .lohn  Bachiuan,  aged  n. 
He  was  asaoclatcd  witli  Audu: 
araliuti  of  his  sieal  wiirk  on  ■■ 

waa  Ihv  principal  Biilhorol'il          >  "U 

t|uadrii{ieda  of  \orili  Anieriea,  lllwl: 
by  Audubon  and  hi?  "ons.  Hewa* 
author  ofnumenias  other  work* 
on  loological  ^ubjcctf,  all  erlod: 
powets  of  observatiou,  and  null 
oelleDce  of  atatemenL 

PlTEIt  AMDRIta  HtKBEK,  rirMUTl 

Observslori  of  Sc-bvrg,  neat  tiolhs,  i 
on  the  ^Sth  of  Miicb  last,  aged  tatmlT 
ycaiT.  He  ia  chiefly  famoa*  for  Ms  aliD 
invi»livaliou  of  the  mooD**  IDOtVoB,! 
tables  eou-ltucled  on  t]ie  baala  u)  hl>  I 
reticnl  labors.  Tbeec  lablea  urn  jwldll 
in  I.nndon.  in  IBft",  at  the  iipeliae  '  " 
Dritieb  GovtiKinenl. 
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PRIESTLEY'S  DISCOVERY  OF  OXYGEN  GAS.' 

Br  JOHN  WILLIAM  DHiPEB,  M.D.,LL.D. 

A  ^iBUL  instincts,  when  properly  considered,  are  often  found  to 
W  Miineutcd  n-ith  physical  laws.  Even  ia  the  case  of  man,  his 
ificaiions  dialikei  frequently  origiuute  in  the  im|>orceptible 
"n  of  titernal  circumstances,  and  those  feeliags,  and  the  impulses 
*^icli  lliey  give  rise,  are,  in  the  scheme  of  Nature,  strangely  hound 
wib  other  things,  with  which,  at  lirst  sight,  they  scL'm  to  have  no 
i  of  uiDoection. 

Tlim,  with  what  pleasure  the  whole  animal  world  rejoicea  at  the 
of  spring  I    There  is  a  heart-lelt  deltti;ht,  not  limited  to  the 
noes,  but  common  to  all.    With  the  ri.'turning  turn pe rat ure, 
illd  beasts,  and  insects,  prepare  for  the  duties  of  a  new  year, 
trery  thing  seems  full  of  animation  and  life.    Even  the  illiterate 
caiinnl  look  unmoved  on  the  green  tint  stealiDg  over  the  fields, 
{>•  his  seiitinicuta  may  in  some  measure  be  connected  with  a  per- 
tliat  there  is  a  promise  for  the  gratilioation  of  hia  baser  ani- 
ttpjietite^,  and  that  this  prosperous  beginning  will  end  in  the  pro- 
action  "f  rorn  and  wine  for  his  nse.    Biit,  behind  these,  which  arc 
i-juB,  there  are  other  causes  for  rejoicing — causes  which 
"  iiilly  3|fpreciHted  by  the  intelligent,  and  which  have  been 
pUio  only  by  the  advances  of  the  highest  branches  of  human 

Row  ofloB  i*  our  admiration  aroused  by  tho  work  of  mechanical 
1 — ■tlw  "teamship,  which  day  after  day  has  continued  its  nnceas- 
U'l  •oot'*'*sfHl  struggles  with  the  waves,  or  the  chronometer,  which, 
wouRi]  up,  keeps  on  fur  months  toa;etber  its  regulated  motion, 
tww  far  are  all  thr-ae  contrivances  outdone  in  the  mechanism  of 
living  mail  I  Uf  his  double  nervous  system,  one  part,  the  intellect- 
obtmrtM  it*  mysterious  periodicities,  its  time  of  activity  and  time 

'  A  Locturi ;  see  Skotch  of  Priestley  in  prosrat  nncnber. 
TOL.  r— SB 
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of  repose,  its  time  of  wakefulness  and  time  of  sleep;  the  other  never 
slL-eps  till  dcnth,  but  keeps  up  its  iuceesaut  aciioo ;  tbe  beatiug  of  tliu 
beait,  the  introduction  of  air  by  breathing,  involving  miUionn  cl 
raovemeals  which  never  fatigue  ub,  and  of  wbich  we  are  iiid«L'd,far 
the  most  part,  unconscious.  And,  now,  who  would  sappu^e  thai  tlieWi 
the  hightat  and  noblest  reeulta  of  a  far  greater  niechauician  ihaii  mim, 
are  ultimately  connected  with  the  return  of  the  spring ;  and  tbitt,  in 
fact,  the  continuance  of  the  life  of  man  ia  indissolublj  linked  witli 
putting  forth  of  the  bnds  of  a  tree  ? 

Yet  so  it  is;  and  eurc'ly  wo  cannot  speod  an  hour  more  pmlilablf 
than  in  tracing  thai  connection.  Such  studies  are  appropriate  to  all 
intelligent  men.  And,  when  another  spring  revisits  ns,  we  atuill  not 
find  that  this  hour  has  been  entirely  losl.  The  reflections  it  miiy  w%- 
gest  will,  perhaps,  inurease  the  pleasure  with  which  we  view  tht-  nluni 
of  that  great  natural  phenomenon. 

In  thus  explaining  to  you  the  connection  subBiating  belwefo 
animal  and  vegetable  kingdoms,  I  shall  have,  in  the  first  p1ac«i; 
introduce  aji  account  of  the  great  scientific  discovery  of  the  lait 
tury — the  diBoovery  of  oxygen  gas — an  event  rivaling  in  im 
the  establishment  of  the  doctrine  of  universal  gravitation  by  Sr 
Newton,  in  the  preceding  age. 

Vniil  the  middle  of  the  last  centnry  an  opinion  nniversallj 
vailed  that  the  atmospheric  air  is  a  perfectly  homogeneous  ao'l 
compoaable  body — that  there  is  but  one  kind  of  air,  that  wiiich 
breathe,  and  though  in  mines,  wells,  and  other  deep  and  sotttarv  ptli 
Bubstances  somewhat  analogous  occur,  they  are  in  reality 
more  than  vitiated  forma  of  atmofpheric  air,  which  has  gathered 
BonouH  qualities  from  mineral  exhalations.    From  the  reniote«t 
these  opinions  had  prevailed.  Many  of  the  Greek  phitosophera  l»o{ 
upon  the  Olympian  Jupiter  as  only  an  emblem  of  the  almosphi'tr, 
little  suspected  that  the  day  would  come  when  that  great  god  o( 
tiquity  would  be  anatomized,  dissected,  and  his  vaHons  parts 
qualities  displayed.    How  often  do  things  which  have  struck  one 
eration  with  awe  become  commonplace  affairs  in  another! 

It  BO  happened  that,  though,  from  time  to  time,  after  the  Ud; 
century,  different  gaseous  substances  were  accidentally  fuconni 
they  all  possessed  the  quality  of  extinguishing  the  light  of  a  candlp, 
were  therefore  incompetent  to  support  combustion,  and  wht>n  breall 
were  destructive  of  animal  life.    The  doctrine  that  these  were 
vitiated  forms  of  the  atmosjihero  seemed  very  plausible,  and  this 
terpretation  was  received  until  the  middle  of  the  last  centnry, 
the  capital  discovery  was  made  by  Dr.  Priestley  that  the  air  is 
simple  substance,  and  that  there  is  a  great  family  of  analogoun 
each  of  the  members  of  which  possesses  peculiar  properties.  Hf 
pletely  broke  down  the  ancient  doctrine  of  the  elemvntary  natu: 
the  atmosphere. 
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l^^oa  can  scarcely  form  an  estimate  of  the  immeDse  ooDsequencca 
tnat  followed  tliia  discovery.  It  was  found  not  alone  to  aflect  ciiemis- 
lr7,properly  speaking,  it  threw  a  flood  of  ligbt  od  every  allied  science. 
Hie  cberoistry  of  that  day  was  overthrown.  Without  any  exaggera- 
tion, I  characterice  it  as  the  capital  discovery  of  the  last  ago,  rivaling 
bits  importance  and  in  its  results  the  great  discovery  of  the  precoJiiig 
Mntury,  universal  gravitation,  hy  Newton.  Extended  by  the  chem- 
i«!  of  England,  France,  and  Germany,  it  has  utterly  exploded  meta- 
pliyiiciil  physiology,  which,  taking  its  origin  in  the  dark  ages,  has 
bwB  the  great  barrier  to  the  progress  of  rational  medicine.  Whoever 
till  take  pains  to  study  with  attention  the  works  devoted  to  the 
upotilion  of  that  ancient  system,  must  be  struck  with  the  impecetra- 
We  oliscurilv  in  which  it  is  enveloped.  You  turn  over  page  after  page, 
lodthe  more  you  read  the  more  you  become  confused.  It  is  a  con- 
il*nt  puttiug  of  words  for  tilings,  of  phrases  for  facts.  Even  in  the 
hsuds  of  the  most  powerful  writers,  metaphysical  physiology  is  esseu- 
tiilly  nnintelligible ;  but  not  so  with  that  other  physiology  wliich  has 
tiiieii  w  our  times,  all  its  stalements  are  clear,  precise,  distinct;  it  re- 
'3m  on  the  eiact  sciences,  such  as  cliemistry  and  natural  philosophy, 
ileeanse  it  is  itself  exact.  The  progress  of  all  the  departments  of 
Wun  knowledge  is  often  the  same.  Two  thousand  years  ago  the  pa- 
gans peopled  Olympus  with  many  goils ;  and  so  io  the  infancy  of  medi- 
|«ioe  the  corporeal  frame  was  peopled  with  many  intangible  forma — a 
Hon],  a  mind,  a  vital  power,  an  instinct,  a  nervous  agent,  an  aura,  and 
timal  ftpirits  without  end.  But  a  better  knowledge  of  these  things 
)  tut  teaching  us  the  eternal  truth  that,  as  there  is  but  one  God  in  the 
•Tens,  so  there  is  but  one  spirit  in  man ;  a  presiding  agent  that  au- 
1m*  and  directs  all ;  that  all  the  acts  of  life  are  brought  about  by 
nluilatloa  of  atmospheric  air;  and  that  every  living  animal  owes 
esUed  vital  properties  to  the  action  of  air  within  its  system; 
lier«  thus  arise  oxidations  and  other  alterations  in  the  economy,  so 
not  B  raorcraenl  takes  place,  nor  a  thought  occurs,  without  contem- 
i>ua  structural  changes.  The  introduction  of  air  by  breathing 
I  My,  the  fundamental  fact  in  physiology;  nay,  more,  it  is  the  fun- 
Dt«I  event  iu  the  action  of  the  brain.  I  rest  my  opiinions  not  on 
tifio  facts,  though  they  arc  numerous  and  irresistible,  but  I  go  at 
an  authority  far  beyond  all  chemists  and  nictaphyBicians,  In 
ho  physiologist  asks  me  to  deny  the  combustive  influence  of  air 
body,  and  affects  a  fictitious  fear  of  the  tendencies  of  such  a 
Ida.  Khali  I  not  believe  the  positive  declaration  of  him  who  is 
Boer  of  these  beautiful  contrivances? — shall  wo  accuse  the 
lity  of  materialism  when  he  tells  ua  that  "he  breathed  into  hia 
.  th«  breath  of  life,  and  man  became  a  living  soul  P  " 
eifeumfltancefi  that  first  direct  the  mind  of  a  philosopher  to 
destined  to  exert  an  influence  over  the  whole  hnman  race 
not  fail  to  bo  full  of  interest,    So  it  is  in  the  present  case.   It  hap- 
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pened  that  Priealley,  who  resided  near  a  brewery  in  tlte  town 
Leeds,  in  England,  accidentally  observed  that  the  Leer  daring  its  fet^ 
meutatiou  in  the  vata  gave  forth  a  remarkable  atrial  Eutietaaci'.  Tlii^ 
flame  of  a  ligliled  stick  immersed  in  it  was  at  onec  extinguished,  &Di! 
the  smoke  ltoaliii>^  on  the  top  of  the  stratum  showed  that  it  was  vurj 
heavy,  a  result  which  was  perfectly  confirmed  by  the  observation  ikt, 
invisible  and  intangible  as  it  was,  this  air  could  be  poun-d  from  vvascl 
to  vessel  like  water,  and  in  the  vats  in  which  it  originally  occunwl 
would  overflow  their  edges  and  descend  to  the  door,  along  vrhicli  I 
would  rnn  like  a  stream,  its  ooursu  being  readily  tracked  by  the  cip 
(lient  of  putting  a  lighted  stick  iato  it,  and  observing  the  eitim'litnK 
the  flame.    Moreover,  he  foand  that  it  would  dissolve  in  water,  for.i 
dishes  of  that  liquid  were  placed  where  it  had  access,  an  agreob 
acidulous  and  sparkling  fluid,  soda-water,  was  formed.    And  that 
agent  which  brought  all  these  results  about  possessed  a  pliysiobg 
potency,  was  proved  by  the  fatal  fact,  too  often  known  in  bd 
manufactories,  that  if,  by  accident  it  was  breathed,  death  at  once  1 
place. 

The  substance  whit  li  Priestley  thus  first  encountered  was  that  kno 
to  us  as  carbonic-acid  gas;  it  had  already  been  studied  umler  olhl 
circumstances  by  D!ack  and  older  chemists.  I  mention  it  liercliem 
it  led  Priestley  to  thai  long-continued  investigation  of  faettUoot  i 
vhiob  was  crowned  by  the  great  diaoovery  of  oxygen  gas. 

We  have  seen  with  what  acuteness  Priestley  detected  differene 
between  the  gas  just  mentioned  and  common  air.  It  is  a  strikingfw 
verified  over  and  over  again  in  the  history  of  science,  that  the  Itio 
imposing  results  may  be  presented  to  the  acutest  mind,  and  tlnir  i 
niflcance  and  value  remain  undetected.   Priestk-y,  in  1771,  haviojj  i 
posed  some  saltpetre  to  the  fire,  disengaged  oxygen,  exiierinwn 
with  it,  and  even  showed  its  energetic  power  of  supporting  tbe  I 
of  a  candle,  and  yet  the  value  of  these  truths  entiiely  cscapi'd  liifl 
Three  years  subsequently  he  submitted  one  of  the  compounds  or<jnio 
silver  to  the  force  of  the  sun's  rays,  converged  by  a  burningiEls 
oxygen  again  escaped,  and  this  time  he  secured  hie  discovery. 

He  was  not  long  in  recognizing  its  importance.  One  after  ano 
M  the  properties  were  developed,  the  value  of  their  conseqiirnre* ' 
apparent.    First,  a  lighted  candle,  far  from  being  extinguished,  bun 
with  increased  brilliancy,  and  substances  commonly  reputed  incombl 
tihkssttch  aa  iron  and  other  metals,  were  consumed  as  though  ihe;  ' 
wood.    The  doctrine  of  vitiated  airs  disappeared  at  once.    Hew ' 
u  substance  poBsessod  of  all  the  chemical  energies  of  the  atmoepb 
only  in  an  incomparably  more  intense  degree.    If  there  were  Titil 
at  all,  the  air  itself  was  a  vitiated  form  of  this  gfts.    Th«n,  too,] 
found  that  it  could  sustain  completely  the  breathing  of  animall^l 
that,  in  reality,  it  was  absolutely  essential  to  tlie  dicehargv  of  ' 
function,  a  fact  which  led  him  to  apply  to  it  the  epithet  "ri\u\  aif^ 
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■  pries: 

Plilastly,  that  the  almoapbere  iteelT,  far  from  being,  as  the  ancients 
hti  nippoaed,  a  aimpic  homogeneous  mass,  contaiued  this  suhstauce  as 
i[«iM-tiTe  principle,  mingled  with  four  times  as  much  of  another  differ- 
tnl  hody. 

liiiTv,  before  explaining  the  consequences  of  this  great  diseovery, 
iDii  showing  the  position  in  which  it  stands,  I  may  be  permitted  to 
tpfai  a  moment  in  relating  the  melancholy  bul  interesting  hlntorT  of 
tu  author.    It  is  a  lesson  which  onght  not  to  be  lost.  Born  the  ma  of 
1  tradesman,  who  died  while  he  was  young,  and  left  him  very  poor, 
liii  early  manhood  was  spent  in  the  useful  hut  tedious  duties  of  a  vil- 
bg«  scliool-m aster.    His  sltcnlion  being  turned  to  theology,  he  subse- 
qacntly  became  the  pastor  of  a  Presbyterian  church.    We  must  not 
inipat«  it  to  mental  weatness,  but  rather  to  a  pureuii  of  the  truih,  that 
ia  luccession  he  passed  through  many  phases  of  religious  belief,  and 
'tmr  di&rent  sects,  the  Presbyterian,  Arminian,  Arian,  and  Unilarian, 
twited  hiia  a*  a  votary.  This  ia  not  the  occasion  nor  the  place  to  ex- 
plwu  the  causes  that  led  him  in  this  course.    It  is  only  for  us  to  judge 
'«(  K  great  a  man  with  charily.    But,  imbned  as  he  was  with  a  deep 
'Vtligious  sentiment,  and  feeling  that  even  the  most  exalted  objects  of 
ttui  life  are  not  to  be  compared  with  the  importance  of  another  world, 
libcngarded  his  philosophical  pursuits  as  a  very  secondary  alfair,  and 
^gm  much  of  hia  time  and  talent  to  controversial  theology.  He 
'■ntms  to  have  come  to  the  conclusion  that  it  was  incumbent  on  him  to 
toilte  a  rwligiona  war.     As  his  biographer  says,  "Atheists,  Deists, 
'ifwt,  Arians,  Quakers,  Methodists,  Calvinists,  Catholics,  Episcopa- 
liiniL,  hud  alike  to  combat  him."    In  more  than  a  hundred  volumes 
■^hich  he  printed,  each  of  these  found  an  adversary  of  such  force  and 
ur  (and  it  was  impossible  with  such  a  man  that  it  could  be  other- 
),  that  their  ablest  theological  writers  were  overmatched.    By  the 
blished  Church  of  England  he  came  to  be  regarded  with  aueh 
Dga,  that  iuetancee  occnrred  in  which  those  who  had  successfully 
rred  him  were  rewarded  with  the  highest  dignities;  a  circum- 
whicb  gave  origin  to  bis  remark  that  he  appointed  the  Bishops 
'Kngland. 

}ut  this  was  not  all.    Tlie  first  French  Revolution  broke  out,  and, 
Iwil  mind  imbibing  with  enthusiasm  the  reductive  doctrines  of 
Kdm,  he  added  to  his  religious  disputes  those  of  a  political  par- 
As  the  difforent  sects  had  in  succession  stood  in  fear  of  him, 
ibe  government  look  alarm  ;  it  knew  hia  philosophical  reputa- 
sbilily.    The  story  is  a  sad  and  short  one.    A  mob  assembled 
is  dwelling,  which  they  committed  to  the  flames ;  the  houses 
Lwho  were  known  to  be  his  friends  shared  the  same  fate;  he 
FCKBpcd  with  his  life ;  and  for  three  days  one  of  the  chief 
ition  was  the  Bceue  of  riot.    All  his  philosophical  instru- 
nuMt  of  them  constructed  by  himself,  hia  manuscripts,  his 
the  rruits  of  a  frugal  life,  were  destroyed;  and,  eventually 
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.driv«Q  from  bis  native  country,  in  his  old  age  he  found  on  asylum  it 
■the  UniteJ  States,  where  Mr,  Jefferson,  then  President,  received  bin: 
with  kindness  uiid  di^inction,  and  in  Ameriea  he  died. 

Ill  relating  this  melancholy  but  instnictlve  story,  we  cannot  bnl 
remark  how  Priestley  foryot  that  the  experience  of  all  nations  and  of 
Ibouaands  of  years  has  proved  the  utter  impossibility  of  any  one  man 
oonvineing  the  wtiolo  human  race,  and  converting  them  all  to  hit 
views.  He  shut  his  eyes  to  that  anarchy  of  opinion  infeiting  thi 
world,  brought  on  in  no  nmall  degree  by  sacli  polemics  as  ihoM  in 
which  he  deliglited.  In  an  exact  science,  like  chemistry,  he  t(in!il 
describe  some  new  discovery,  and  every  man  in  Europe  at  once  stluiit- 
ted  its  truth.  Ue  never  reulized  low  different  it  is  in  politic  UhI 
tbeolojiy.  The  library  of  volumes  he  wrote  on  these  topics  h»  il- 
re&dy  dropped  into  that  gulf  of  oblivion  which  has  received  all  ibc 
works  of  the  authors  of  the  early  and  middle  ages,  and  no  luoa  cures 
to  learn  what  he  wrote  or  what  he  thonglit  of  the  matter-  But  Dot  w 
with  his  philoaopliical  labors;  they  stand  out  clear  and  distinct,  mouo' 
meats  of  the  advance  of  the  Lnman  mind  in  kuowledge  ani]  |>o«'(' 
during  the  eighteenth  century.  His  discovery  of  osygen  g« 
last  as  long  as  the  world  endures. 

From  the  life  of  this  remarkable  man  we  may  draw  a  lesson,  n 
son  which  the  highest  authority,  with  brief  emphasis,  has  giveu  u»- 
"  Study  to  be  quiet,  and  mind  your  own  bustuoBS."  We  here  n* » 
great  man  effecting  Ids  own  shipwreck  on  the  shoals  of  jiulitirs  lUiJ 
oontroversial  theology.  To  what  an  eminence  might  Priestley  b*'* 
attained,  if  he  had  limited  himself  to  tliose  objects  for  ivlich  VxVfV 
dence  liud  so  well  tilted  him,  and  abandoned  the  vain  pursuitf 
which  he  delighted,  to  men  of  less  intelleot  and  force  t  IIow  is  it 
sible,  in  our  times,  for  a  man  to  be  at  once  a  great  philosoplii-r,  pi 
ciaii,  theologian,  politician?  He  must  make  his  selection  of  oni* 
suit  and  stand  by  it.  Not  that  I  would  wish  an  intelligent  man.  * 
opinions  must  always  control  or  guide  those  of  a  large  circle 
him,  to  shut  himself  up  from  public  afiiurs  of  great  interest, 
perceives,  in  those  to  whom  the  authority  of  government  is  conimil 
a  disposition  to  jeopardize  national  interests,  and  pursue  an 
career  of  profligacy,  let  him  resist  them  with  whatever  iufiue: 
has,  and  give  his  support  to  those  who  are  the  upholders  of  tW 
prosperity,  and  happiness  of  the  nation.  I  would  have  him  set 
l^oe  against  ail  social  dis  organ  liters,  and  give  no  countenance  lo 
gious  disputants. 

In  thus  freely  criticising,  for  your  benefit,  a  character  histo; 
eciencc,  I  trust  I  have  not  infringed  in  an  nnkind  spirit  on  the 
ona  maxim,  "Say  nothing  but  good  of  the  dead."    I  join  in  1 
ing  exclamatiou  of  Crtesns,  the  King  of  Lydia:  "Judge  not  oftbi 
ofa  man  until  you  have  witnessed  bis  death,"    And  what  can 
be  more  touching,  or  even  more  beautiful,  than  the  last  si 
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Priestley's  life?  It  dissipates  the  remcmbrnnce  of  all  hia  disputatioDS 
aud  nil  hie  errors,  and  shows  us  thai  heneath  these  there  was  n  cWeply 
ppTvaiiiiig  and  redeeming  faith.  When  liia  little  grandchildren  were 
brought  to  his  bedside  to  bid  him  good-night,  ha  uttered  his  last 
tmh :  "  I  go  to  sleep  like  you,  hut  we  shnll  wukti  together,  and  I  hope 
lo  eternal  happiness." 

To  return  from  his  life  to  his  discoveries.  Priestley  soon  found 
iW  oxygen — I  give  it  the  name  under  which  it  has  subsequently 
puncd — was  absolutely  essential,  in  all  cases  theu  known,  to  the  sup- 
port of  flame  aud  fire,  and  thai  animal  life  depended  on  ii;  that 
1  mail,  by  breathing  in  a  limited  space,  w^ould  soon  I'Xliaust  it  of 
10  much  of  this  gas  that  suffocution  would  ensue;  that  the  alraos- 
plinre,  in  reality,  is  a  reservoir  of  it,  from  which  every  thing  possess- 
injf  iLe  attnlmtee  of  an  animal  abstracts  it.  It  has  been  ahown  by 
sUM'K-Jing  chemists,  to  such  an  extent  does  this  abstraction  go,  that 
»aiagle  man  will  each  year  consume  about  800  pounds'  weight.  Con- 
lidering,  therefore,  the  enormous  amount  of  animal  life,  the  same  re- 
ipinit.ory  process  being  common  to  the  minutest  insect  and  the  largest 
^uiiilrdpcd,  there  must  be  a  constant  tendency  to  alter  the  constitu- 
tion i>r  the  air,  for,  in  proportion  as  we  take  from  it  oxygen  at  each 
ration,  we  restore  at  each  expiration  an  almost  equivalent  bulk 
ofcarlHinic  acid — a  double  change,  the  removal  of  a  vital  element,  and 
At  addition  of  a  poisonous  gas, 

But  Priestley  also  showed  that,  In  artificial  atmospheres,  such  as 
be  made,  animal  life  could  not  possibly  be  maintained  if  there  were 
iny  great  reduction  of  oxygen,  or  any  great  increase  of  carbonic  actd. 
More  recent  experiments  prove  that  the  most  striking  physical  and 
Moml  cifccts  arise  when  men  and  animals  are  made  to  respire  atmos- 
of  a  different  conBtitutton — effeets  such  as  wo  witoeHS  in  the 
^ftfif  chloroform  and  sulphuric  ether — a  remarkable  discovery,  not, 
■  II  commonly  supposed,  of  only  a  year  or  two  back,  but  made  by 
BiTwlius,  who,  twenty-four  years  ago,  gave  the  most  extraordinary, 
lad  iu  a  scientific  point  of  view  the  most  important,  instance  of  the 
kiii'l  yet  produced — the  instantaneous  and  deep  sleep  brought  on  by 
ikerespintion  of  hydrogen;  a  fact  which,  in  the  recent  discussions 
iWi  the  priority  of  that  discovery,  has  been  strangely  forgotten, 
FniD  the  edect  thus  arii<ing  when  the  constitution  of  the  medium  we 
hwtbe  IS  in  any  degree  distarbcd,  it  necessarily  follows  that,  ever 
U>M  animal  life  appeared  on  this  earth,  the  composition  of  the  air 
Bait  liBTC  been  nearly  unchanged.  But  here  arises  a  great  and  obvi- 
iiu  difficulty.    If  the  lite  of  men  and  animals  can  only  be  conducted  in 

»B  medium  as  our  atmosphere,  and  if  such  estenatve  changes  as  I 
described  are  constantly  impressed  on  the  air  by  those  beings, 
inm  it  come  to  pass  that,  after  the  lapse  of  a  few  years,  it  does 
M  ipilhtT  a  poisonous  quality  ?  There  must  be  some  agency  at  work, 
Mtiunullj  tending  to  prevent  that  result.    The  consideration  of  what 
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tb»t  agency  U  mtrodueea  ub  lo  the  second  branch  of  Priestley'! 
covcry. 

He  had  puL  Bome  mice  in  a  glass  containing  atmoBpberio  ur, 
ly  stopped,  and  found,  as  usual,  that  ihcy  died  of  snfibcation  a«  f 
as  the  air  bet-ame  sufficiently  impure  by  tbeir  breathing;  sn  d 
lutely  poisiiiious  quality  being  gradually  asaumcj.  But,  if  a  | 
vegetiibk-  leuvea,  or  a  small  plant,  wore  placed  in  the-  glass,  an' 
posed  to  the  Buu,  in  a  very  short  time  tbc  poisonous  ({luility 
peared,  and  the  power  of  supporting  animal  liie  was  regained, 
then,  was  an  unexpected  result — a  discovery  that  gave  a  solution 
the  difficulty,  and  which  lias  been  verified  in  its  minntest  delwfe 
more  modern  experiments.  It  lias  revealed  the  great  and  intcrM 
fact  that  plants  and  animals  stand  in  a  relation  of  antagonism  m| 
another;  that  whatever  changes  the  one  tends  to  impress  ou  lli4^ 
the  other  undoes  ;  and  that,  while  animals  discharge  their  duty  ini 
sequence  ol'  ihcir  being  living  and  moving  things,  plants 
ihetrs  under  the  influence  of  the  Dght  of  the  sun ;  for  these 
do  not  go  on  in  the  dark. 

Lot  us  look  at  these  facts  by  the  aid  of  modem  chemistry, 
ing  that  oxygen  is  an  invisible  substance,  existing  in  the  air,  bd4L| 
carbonic  acid  arises  from  its  union  with  carbon.  When  carbon  IM 
it  is  merely  uniting  with  atiuospLoric  oxygen,  and  the  resulting 
Imuic  .it'id  escapes  away  under  an  invisible  form.  So,  too,  wh 
man  breathes,  he  draws  in  oxygen  from  the  air;  it  is  distrihttU 
all  parts  of  his  system,  and,  combining  therein  with  carbon,  turai 
carbonic  acid,  which  is  expelled  when  he  throws  out  his  bri 
Every  auimiil,  therefore,  to  use  the  language  of  chemisli-y,  is  sal 
dizing  machine,  the  physical  end  of  its  existence  being  to  rob  lid 
of  oxygen,  and  put  back,  in  its  stead,  carbonic-acid  gas.  I 

With  plants  it  is  just  tbc  reverse.  As  long  as  the  sun  is  sUI 
Upon  them,  they  take  carbonic  acid  from  the  air,  and,  dccompoM^ 
by  their  leaves,  thoy  set  free  ils  oxygen,  which  escapes  awuy  ;  it^ 
bon  they  appropriate.  With  it  they  form  their  various  purta,  \ 
stems,  roots,  flowers,  seeds ;  but  they  do  this  only  so  long  as  tlill 
shines,  and  when  night  or  winter  comes  the  process  stops.  j 

The  animal,  therefore,  takes  from  the  air  oxygen,  and  turns  il 
carbonic  acid;  the  plant  takes  that  carbonic  acid,  and  turns  iti 
into  oxygen,  which  has  thus  discharged  the  great  office  of  car 
carbon  from  tti«  bodies  of  animals,  and  tr.msfcrring  it  to  the  ny 
of  plants.  In  what  an  interef^tiiig  relation  do  the  two  kingdon 
auimal  and  the  vegetable,  thus  stand  to  one  another,  not  ala 
respects  the  air  in  maintatning  its  constitution  uniform  by  a  fl 
autaironization,  but  also  as  respects  their  own  structures!  Tb 
meut^  of  which  plants  are  formed  have  all  been  derived  frtim  lb 
existing  parts  of  animals;  and  the  elements  of  which  nninials  o( 
from  the  preexisting  parts  of  plants.    To  the  olassiosl  scholar.  111 
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nntifal  comnieiitBiy  on  the  fictitious  stories  of  nntiqinty  are  tbeee 
lodwn  iliBfovurii-a  1  He  calls  to  mind  the  metainor|>hosos  tLat  Ovid 
Etcribes;  the  bore,  perhapB,  of  hia  school-boy  life,  the  elegant  amnse- 
wot  of  his  later  years.  Ho  remembers  how  Daphne  was  turned  into 
Innrel,  and  Adonis  iuio  a  flower;  the  musical  stanzas  are  no  longer 
1  empty  sound,  they  are  descriptive  hiatoriea.  The  thing  he  has  read 
'  is  actually  so.  These  transformations,  instead  of  being  imaginary 
iceptioos,  are  the  common  lot  of  life  in  this  world.  There  grows 
It  DOW  ft  leaf  that  is  not  formed  from  the  parte  uf  animals  that  are 
fld;  there  lives  not  a  solitary  animal  being  which  has  not  derived 
I  constituent  clemeats  from  plants. 

Here,  then,  we  are  led  to  a  most  remarkable  coneliision.  If  the 
r  for  thousands  of  years  has  remained  unchanged,  and  if  these 
itguniziug  processes  are  all  the  time  going  on,  equalizing  its  con- 
italiou,  it  necessarily  follows  that  the  amount  of  vegetable  is  aucu- 
tcly  adjnstcd  to  the  amount  of  animal  life  ;  the  one  cannot  get  the 
Uer  of  the  other,  for,  if  it  did,  lUe  excess  would  be  instantly  re- 
nined  by  its  antagoniHt,  and,  in  this  point  of  view,  these  two  grand 
mu  of  life  constitute  together  a  splendid  automatic  or  self-adjusting 
uhineL  Men  talk  about  the  ditllnesB  of  science;  it  is  only  so  to 
i>K  who  are  unable  to  follow  its  developments  to  their  conscfitieuces. 
Vre  will  you  find  in  the  whole  range  of  poetry  a  conception  more 
lilime  than  this  ?  The  two  divisions  of  the  world  ol*  organization 
Uting  on  each  other  through  the  medium  of  the  atmosphere — the 
ring  iigainst  the  lifeless,  the  moving  against  the  motionless;  and 
It  only  thus  influencing  each  other  through  that  medium,  but  maiu- 
inlng  its  properties  forever  unimpaired,  and  ready  for  action.  It  is 
■  glorr  uf  astronomy  to  liave  proved  that  the  planetary  orbs,  which 
vlo  ronnd  the  sun,  nnder  the  influences  of  a  pair  of  forces  thus 
Utiog,  can  retain  their  movemeuts  undisturbed  through  a  coming 
miiy.  And  if  astronomy  has  made  the  splendid  discovery  that  the 
Kgntio  world  has  attained  a  condition  of  eternal  equilibrium,  chem- 
tj  hts  rivaled  it  by  showing  that  the  same  grand  truth  applies  lo 
( world  of  organiKalion.  To  watch  the  eternal  coming  out  of  the 
tniilory  will  always  stiike  a  rcQecting  mind  with  emotions  of  the 
;ke*t  ft<lmirntion.  The  sunbeam — the  finger  of  God — that  reaches 
nm  the  nuknown  abysses  of  the  universe  in  a  moment,  bringing  life 
t  of  death,  and  clothing  the  objects  around  us  with  their  many-col- 
i4  dyea,  has  exlraoted  this  condition  of  everlasting  permanence 
B  ft  preSxLattng  transieut  order  of  things. 

Ifnm  coosidering  this  adjustment  of  the  animal  and  vegetable 
gdoma  to  each  other,  we  miglit  be  led  to  the  idea  that  each  indi- 
nl  la  tbeae  natural  divisions  has  its  counterpart  in  the  other ;  an 
KMBfciog  ua  into  a  new  relation  with  inanimate  objeats.  There  is 
lIlBied  d«eply  in  the  hearts  of  all  men  an  instinctive  love  of  oaia- 
■Moerj— forests,  flowers,  the  green  grass — and  surely  such  a  sen- 
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timeul  cannot  suffer  from  the  tLougbts  now  occurring  to  lU.  W 
tabli.ili  n-ilh  such  objects  a  relatlouehip,  I  liad  ulmosi  said  a  friendel? 
they  become,  as  it  were,  a  part  of  oureelvea,  things  essential  to 
own  existeucc ;  and  that  deep  attachraeiit  we  feel  to  the  place  of  i 
birth,  or  our  home,  finds  its  apology  not  alone  in  natural  instinct,  or 
acquired  habits,  but  also  in  the  highest  philosophical  consideratiom 
In  imagination  we  might  mark  off  groups  in  the  two  kingdoms  whict 
are  the  faociful  representations  or  coimterparls  of  each  other.  Per 
hapH  we  men,  who  have  to  resist  the  storms  of  life,  may  have  oW 
representatives  In  the  rugged  trees  of  the  forest ;  the  ladies  will  Ifl 
tainly  find  their  antagouista  among  roses  and  other  flowers.  1| 
From  what  has  been  said,  you  will  have  gathered  bow  inijiortanl 
is  the  part  which  oxygon  plays  in  the  scheme  of  Nature.  To  it  is  cnin' 
mitted  the  duty  of  destroying  all  animal  races,  and  transferring  liic 
parts  of  which  their  bodies  are  composed  to  plants.  It  begbis  to  dis- 
charge this  function  the  moment  we  begin  to  breathe,  pervadin);  ei^ 
instant  every  part  of  our  bodies,  bringiug  on  interstitial  death,  sodfl 
continuous  removal  of  particle  after  particle  which  it  carriei  nirqi 
For  there  is  an  iuce.^sant  change  in  the  substance  of  all  living  etrud^ 
ares;  thiit  which  we  are  to-day  differs  from  that  of  yesterday 
to-morrow,  and  this  untiring  agent  is  all  the  time  at  work,  as^Aulting 
and  uodermitiing,  nor  stopping  its  action  with  our  dis^oluiion,  kl 
going  with  us  into  the  tomb,  until  it  has  restored  every  particle  Uok 
to  the  air.  Death  is  not,  as  the  popular  superstition  save,  a  phstiUB 
skeleton,  nor,  as  the  Asiatics  think,  a  turhaned  horseman,  who  {■J' 
his  sudden  and  unwelcome  visiis.  Ho  is  this  invisible  principle  in 
tlic  air  which  surrounds  us,  and  which  is  in  the  very  hri'slli  ** 
respire. 

If  thus  the  duration  of  individuals  and  races  is  determined  bj  ibt 
two  great  systems  of  forces  which  have  been  combined  into  a  scU-Jrt" 
ing  eootrivance,  it  surely  ia  one  of  the  most  interesting  inciiiiriw  i" 
which  we  can  engage,  to  find  in  what  way  so  extraordinary  a  comW 
nation  has  been  eslabliehcd.  From  those  remote  periods  to  wliiobK 
are  able  to  trace  the  history  of  the  earth,  has  the  same  kind  of 
prevailed,  or  have  otbtT  laws  and  other  self-acting  conlrivancei 
resorted  to  in  other  times?  You  see  I  hero  assume  the  doctrii 
the  geological  antiquity  of  the  earth  without  any  kind  of  herii 
During  two  centuries  its  spherical  form  was  bitterly  denied  by  DUO] 
very  good  and  well-meaning  men.  But  the  truth  at  last  prcvi 
And  during  the  lust  fifty  years  its  age  has  in  a  similar  way, 
similar  principles,  been  contested.  But  this,  like  the  foniier,  is 
settled  question  ;  neither  the  one  nor  the  other  is  any  longer  o; 
debate.  He  who  thinks  the  earth  is  only  a  few  thousand  yewrs  qli 
simply  knows  nothing  about  the  matter.  He  who  denies  its  an 
will  also  probably  deny  its  figure. 

I  proceed,  then,  rapidly  with  the  inquiry  in  which  we  are  en 
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woalil  premiite  ibat  tbi^re  is  no  fact  better  established  in  all  the 
r»nge  of  physical  scienco  than  that  of  Priestley's,  heretofore  ineu- 
lioned,  that  plants  grow  at  the  expense  of  the  almospliere.    I  further 
call  Ut  mind  the  indubitable  fnct  that  all  coal,  whether  hitunamouB  or 
antbracite,  is  of  vegetable  origin  ;  that  all  the  great  deposits  of  theee 
jirbonaceons  materials,  occurring  in  Eurojie,  Asia,  Africa,  America, 
in  the  islands  of  the  sea,  for  hundreds  of  miles  iu  extent,  and  of 
^mnown  tlucknesH,  are  vegetable  matters  once  foimed  under  iho  in- 
Anence  of  the  sunlight,  aud  existing  as  luxuriant  forest-growthe — 
foKSls  that  in  Buccesaiou  were  entombed  in  tho  bowels  of  the  earth, 
^^re  WM  then  mo^t  assuredly  a  time  when  all  tins  carbon  existed  as 
^■boDio-acid  gas  in  the  air,  giving  rise  to  an  atmosphere  in  which,  as 
^reknow,  animal  life  could  not  exist.    But  the  sun  had  charge  of  the 
natter,  and  as  centuries  rolled  by  he  was  extracting  that  poisonous 
gae  from  the  atmosphere,  eflccting  its  decomposition,  as  ho  did  for 
Priestley,  bringing  forth  from  it  vital  air,  oxygen  gas,  and  getting 
things  ready  for  the  appearance  aud  continuance  of  animal  life. 

1  therefore  regard,  in  a  philosophical  point  of  view,  the  period  of 
the  ileposit  of  the  coal  as  the  great  event  in  the  earth's  hiHtory,  Those 
"ho  are  familiar  with  the  details  of  these  things  will  recognize  it  08 
Ihe  epoch  which  parts  off  a  blank  solitmle  on  one  side,  broken  by  the 
nie  beginnings  of  tow  animal  life,  from  that  later  period,  on  the 
«her,  which  is  adorned  by  all  the  beautiful  coulrivanci-s  of  animated 

«itni'e,  and  crowned  by  the  presence  of  man.  The  laws  of  Nature 
re  ever  from  the  beginning  been  such  aa  they  are  now.  We  are 
ly  able  to  trace  the  clear  relationship  between  the  condition  of  living 
tbingt  on  the  surface  of  the  earth  and  tlie  constitution  of  the  atmo&- 
phere;  and  what  chemistry  says  ought  to  have  taken  place  in  Gucces- 
•ire  cent urits,  geology  tells  us  actually  occurred.  Understanding  the 
<lu)giii};  couditiou  of  things  as  respects  the  air,  we  could  predict  the 
P')rre«pooding  changes  iu  animated  Nature,  and  the  evidence  that  we 
afe  fight  is  engraved  on  the  rocks  and  stamped  on  the  ocean. 

So,  therefore,  we  see  that  that  relation  which  now  exists  between  ani- 
mtli  and  plants,  and  the  atmosphere,  is  an  afl'alr  that  has  sprung  out 
',  a  prior  order  of  things — that  there  was  a  time  when  the  constitu- 
lof  the  air  was  utterly  unfit  for  the  support  of  animal  life;  that  a 
Euation  took  place  through  the  action  of  the  rays  of  the  sun  ;  and 
'deposit  of  coal  marks  out  the  great  epoch  when  life  of  a  high 
r,  among  air-breathing  animiils,  became  a  possibility.    And  is  it 
llntvrestiug  to  remark  how  gradually,  from  a  totally  different  order 
lltiDgf,  have  sprung  those  great  laws  which  determine  not  only  the 
\j  of  the  constitution  of  the  air,  but  also  tho  duration  of  species 
Individuals;  that  automatic,  self-acting  machine  in  which  animal 
Tc^eluble  life  are  the  ojiposing  forces, 

I  thm  sketching  out  the  course  of  events  as  we  now  know  them 
ve  taken  place  in  those  ancient  times,  and  iu  explaining  how  one 
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BfBtem  of  Inwfl  has  spontaneonsly  been  deTclopeil  ont  of  aooiher, 
catmol  avoid  making  a  comparison  between  the  feeble  conlriviitii'W 
men  and  the  means  resorted  to  for  tbe  conservation  of  the  world  Wi 
are  accustomed  to  look  back  with  admiration  to  the  wifidom  of  thtue 
greiit  men  who  laid  the  foundations  of  this  republic,  and  eslabllslicili^ 
constitution  for  it;  but  what  would  our  admiration  be  If  it  had  Uffl 
possible  for  them  to  have  enacted  one  single  law  of  such  simplicilt 
and  oomprehensiveness,  that  every  other  law,  by  any  ponsibililj' 
required  in  all  the  contingencies  of  a  thousand  years,  sboiilil  hsve 
Bpontaneously  sprung  out  of  it?  if  it  had  been  possible  lor  them, 
one  Icgielative  act,  to  have  completed  and  brought  to  a  concliipion 
legislation?   The  good  and  evil  which  we  constantly  see  arifing 
our  political  assemblica,  what  are  they  but  commentaries  on  ihf  want 
of  wisdom  and  want  of  power  of  man  ?    But  what  is  not  poBsiblu  » 
man  is  possible  to  God ;  and  I  think  it  will  always  elicit  from  a  wt 
ing  mind  a  tribute  of  veneration,  to  know  that  this  great  and  iutiinl 
machine  of  the  universe,  with  all  llie  millions  of  beingti,  living  « 
inauimale,  that  compose  it,  with  all  their  affections,  aitribnlr*,  t 
relations,  are  sustained  and  governed  according  to  the  ori^-iiml 
anvarying  intention  of  their  changeless  Author ;  that  froni  lb* 
^nning  of  things,  as  respects  its  physical  condition,  there  never  bi 
arisen  occasion  for  retouching  a  work  perfect  in  itself  from  llie  flri 
I  am  not  among  those  who  regard  this  system  of  acting  tlirougb 
ancient  and  self-imposed  law  as  in  any  wise  derogatory  to  the  Grei 
First  Cause.    I  appeal  to  the  common  decision  of  mankind,  wl 
admiration  of  any  human  contrivance  or  machine  is  greater  in  prop'* 
tion  as  the  machine  ia  self-acting,  performing  its  effects  with  rigorwa 
precision,  according  to  the  conditions  under  which  it  was  constnw 
bnt  less,  if  the  engineer  has  from  time  to  time  to  interfere  in  order 
insure  its  successful  action.    I  recall  that  well-known  maxim  of 
law,  "  Qui  facit  per  aliam  facit  per  se  " — whoso  acts  through  wiol 
acts  himself.    It  makes  no  difference  in  my  estimation,  in  this  rrs 
whether  the  Architect  of  the  universe  himself  directly  interposeil, 
compelled  such  a  constitution  of  the  earth's  atmospliere  us  wii* 
ducive  to  the  ends  he  had  in  view,  or  whether,  under  the  l.iwa  lie  b 
imposed  on  it,  the  obedient  sun  proceeded  to  discharge  that  tadk,  ? 
put  forth  his  rays  with  unwonted  efliiTgenee,  bringing  on  a 
increase  in  the  amount  of  vegetable  life,  a  great  depuration  of  llie 
mosphere,  the  burial  of  enormous  quantities  of  carbon  in  the  proun 
And  the  gradual  assumption  by  the  air  of  that  condition  miiei 
the  support  of  a  high  organization,  and  of  the  life  of  mitn.    I  a' 
to  the  experience  of  ns  all — each  of  the  celestial  phenomena  we  wl'" 
the  revolutions  of  the  stars,  the  return  of  comets,  the  occurwnt* 
eclipses,  each  of  the  changes  that  happen  on  earth,  the  flux  of 
tides,  day  and  night,  summer  and  winter,  tlie  budding  of  lr€*fl  and 
folding  of  flowers,  the  rise  and  fall  of  empires— do  they  not  all 


TBIESTLET-S  DISCOVERT  OF  OXTQEN  GAS.  397 


ilioe,  not  through  picEent  aod  iocessaut  interventions,  but  in  obe- 
:l«nce  to  ancient  luw  ?  I  recall  what  we  all  witness  as  respectB  the 
condition  of  man,  that,  according  as  he  advances  in  intelleot,  he 
m  onder  self-imposed  rules,  and  that  his  reverence  for  law  is  the 
leisare  of  bis  civilization  ;  that  it  is  the  piide  of  that  civilization  to 
atiuthe  place  of  an  autocrat,  dispensing  instant  rewards  and  pun- 
hmeots  with  bis  own  han<:l!«,  tiie  ideal  majesty  of  the  law,  which  deals 
][  infli-'aible  justice  to  the  good  and  evil,  and  makes  no  distinction  of 
enoiui;  and,  reasoning  in  this  manner,  from  insignificant  beings  and 
ull  things  to  those  which  are  great,  I  conclude  that  a  Pure  Intelli- 
fBoo  will  rarely  act  by  intervention,  but  always  through  law. 

Through  that  astronomical  agency  to  which  I  have  referred — the 
AiOQ  of  light  exerted  during  the  period  of  the  deposit  of  the  coal — a 
irificktion  of  the  atmosphere  was  effected  to  such  an  extent  as  grad- 
illy  10  enable  warm-blooded  animals  to  exist,  the  temperature  to 
bicli  they  attain  being  directly  dependent  on  the  amount  of  oxygen 
HjUke  from  the  air.  All  animals,  from  the  first  period  of  their 
iBUDg  into  existence  to  the  moment  of  death,  are  continually,  by 
tir  rMpiratory  effort,  obtaining  this  gas,  so  essential  to  their  very 
liitenoe,  and  as  continually  expelling  the  effete  and  dead  matters  of 
fiir  systems,  under  the  forms  of  other  airs — carbonic  acid,  ammonia, 
A  the  vapor  of  water.  And  thus  the  atmosphere  is  the  source  from 
bich  our  bodies  come,  and  to  which  they  return,  continually  during 
e,  Slid,  with  the  exception  of  their  earthy  ingredients,  totally  after 
vtb,  and  the  gases  that  are  found  in  it  are  at  once  the  agents  and 
|i«H«  of  the  change.  Had  Priestley  realized  these  things,  could  he 
iTe  induced  Chemistry  by  her  witchcraft  to  compel  the  gas  he  had 
•oorered  to  tell  its  own  story,  and  how  it  determined  his  destiny, 
i  imaginative  but  theological  mind  would  perhaps  have  recalled  the 
ailarity  of  its  own  adventurous  inquiry  with  that  of  tlie  old  Jewish 
ng  who  visited  the  sorceress  at  Kndor,  Awakened  by  the  power  of 
Hfwil,  there  arose,  from  the  endianted  cirtle  over  which  she  waved 
Vmid,  the  form  of  an  old  man  whose  face  was  shrouded  in  his 
atle.  And  he  said,  "Why  hast  thou  disquieted  me,  to  bring  me 
1!  Tomorrow  slialt  thou  and  thy  sons  be  with  me." 

Some  seek  for  pleasure  in  the  mere  gratification  of  animal  appetites, 
iu rather  find  it  in  the  exercise  of  the  intellect;  and,  when  spring 
poaches,  let  us  rejoice  in  the  change,  not  so  much  because  there  is  a 
miM  of  food,  ihoujth  we  should  never  forget  that  all  these  vegeta- 
I  products,  of  which  so  many  are  destined  to  delight  our  tastes,  were 
tftal  poisons  while  they  were  yet  in  the  air,  but  chiefly  because  they 
yndications  that  all  that  is  necessary  for  us  as  thinking  beings  is  ac- 
Bishing.  I  hare  told  you  that  the  continuance  of  the  life  of  man 
oduaolubly  linked  with  the  putting  forth  of  the  buds  of  trees.  Let 

on^fftil,  and  tlie  other  will  speedily  stop.  'Saj,  more;  as  all  our 
rllmual  acts  can  only  go  on  as  &  consequence  of  respiration,  and 
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the  respiration,  too,  of  Biich  an  atmosphere  ub  that  of  our  eartb,  we 
perceive  that  our  highest  endowments  are  thus  connected  with  ihingi 
8t  first  sight  apparently  having  no  connection  with  theni.  And 
though  it  is  thus  the  arch-obemist,  the  Sun,  who  transmutes  a  paiHjS' 
ous  gas  in  the  air  into  fruits,  and  seeds,  and  flowers;  who  prepare  th^ 
vital  medium  that  we  breathe,  and  enables  ns,  therefore,  to  think  »nd 
raove,  shall  we  not  look  with  veneration,  through  hia  more  obvioui 
agency,  to  a  silent  influence  that  ia  beyond  ?    For  these  producta  of 
hia  action  are  so  many  witnesses  to  us  of  a  provident  foresight  for  m 
physical  ami  moral  wants.    There  is  an  authority  who  has  taD)>bt  t» 
not  to  disregard  such  natural  emblems.    Who  is  it  that  hua  set  bil 
rainbow  in  the  cloud,  as  the  pledge  of  a  plighted  word?  IVe  irr 
surrounded  on  all  sides  with  similar  indications,  and  are  eoD»l«nilj 
invited  to  see  in  each  material  event  a  token  of  intellectunl  benvHl; 
and  if,  ns  we  have  seen,  from  a  poisonous  atmosphere,  there  hutlia 
gradually  been  developed,  under  the  agency  of  that  great  celcoltll 
body,  a  medium  suited  to  the  well-being  and  conducive  to  the  bipp 
ness  of  man,  may  we  not  hope  that  what  has  taken  place  ns  reip 
his  physical  is  a  type  of  what  will  occur  as  respects  his  social  cond 
tion.   Who  that  looks  on  the  events  which  this  year  has  hiruighl  Hjrth' 
— the  overturning  of  thrones  and  time-cemented  instiiuiioii»,  itei 
bloodshed  and  atrocities  of  civil  wars — who  does  not  recognrie  ilii 
we  are  entering  on  an  era  ?  The  material  atmosphere  once  had  a  | 
sonous  constitution,  the  social  atmosphere  has  its  poisons  too.  Tliv 
is  a  cry,  almost  of  despair,  from  the  Baltic  to  the  Mediterraneim.fwS 
the  Black  to  the  Atlantic  Seas.    It  is  no  imaginary  nightmare  tiwl  1 
oppresding  men,  hut  so  greatly  has  the  human  mind  been  develop 
hy  the  advance  of  knowledge,  that  it  has  outgrown  the  existing  i 
of  things.  The  pressure  of  ihiit  invisible  social  atmosphere  has  Iwe 
too  intolerable  to  be  borne ;  it  must  be  cleared  of  its  impuritle*  i 
poisons ;  there  must  be  freedom  for  thought  and  freedom  of  Mlioi 
The  natural  change  which  we  have  been  considering  was  only  hrougb 
about  after  many  a  convulsion  ;  the  moral  change  must  have  its  i 
trophcs.    But  are  we  not  taught,  from  this  evening's  rcflectioM, 
trust  that  there  is  in  this  too  the  influence  of  One  far  greater  ihun'b 
sun,  but  of  whom  the  sun  is  the  most  noble  and  appropriate  ty|'i'."b 
■  tinafiected  by  the  tempests  of  the  times  and  the  sufferings  of  nim, 
steadily  shaping  the  course  of  events,  to  bring  things  at  last  InW  I 
condition  suitable  for  the  intellectual  as  well  as  the  physical  « 
being  of  our  race  ? 

'  Tbi*  wai  Mid  In  I8i8,  *  jear  of  mmy  political  reTOlnlknu. 
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EE-QTJARTERS  of  a  century  ago  a  cargo  of  ice  was  obtained 
■m  a  pond  near  the  junction  of  Broadway  and  Canal  Street, 
York,  and  sent  to  Charleston,  South  Carolina,  in  a  vessel 
d  by  a  gentleman  of  that  city.    Bat  it  was  in  1805-'S  that 
ick  Tudor,  of  Boston,  inaugurated  and  laid  ibe  foundation  of 
bw  immense  ice-trade  of  the  United  Stales  by  shipping,  aa  a  mer- 
le adventure,  a  cargo  to  St,  Pierre,  on  the  island  of  Martioiqae, 
mrgo,  with  eevcral  subsequent  shipments  to  other  West  Indian 
was  largely  nnprofitable.    The  people  to  whom  it  waa  pent,  un- 

with  its  nse,  knew  Httlo  of  its  value. 
1833,  3Ir.  Tudor  sent  in  the  ship/Tuscany  the  first  cargo  of 
this  country  to  Calcutta,  and  UB  began  the  ice-trade  of 
[ited  States  with  seaports  of  India.  Several  years  after  that 
the  Hon,  Edward  Everett,  then  our  minister  to  England,  met 
[Ion  a  wealthy  and  eminent  Hindoo,  who  cordially  thanked 
erican  people  whom  he  represented  for  the  great  service  they 
le  to  bis  countrymen  in  shipping  cargoes  of  ico  to  India.  It 
ins  that,  in  our  zone  of  alternate  beat  .ind  cold,  ice  is  one  of 
great  benefactionB.  In  the  healthy  preservation  of  food  it 
pcnsable  daring  summer's  heat.  In  regions  where  little  ice 
the  mountain-snowB  are  economized.  Some  years  since  the  sup- 
Mount  Etna  gave  out,  and  a  glacier  buried  beneath  sand  and 
>s  found,  and  worked  as  an  ice-quarry  to  supply  the  necessities 
ople.  Ice  of  good  quality  is  now  produced  by  artificial  meth- 
it  is  our  purpose  to  develop  in  this  paper  some  of  llje  physical 
lea  and  phenomena  of  ice,  rather  tlian  its  economic  value, 
is  simply  water  in  a  solid  state.  In  ordinary  conditions  it  be- 
form  at  a  temperature  of  32°  of  Fahrenheit's  thermometer,  and 
.he  well-known  freezing-point.  Below  it  the  molecules  of  water 
fiiwl  in  the  grasp  of  molecular  force;  above  it  they  are  sepa- 
f  Itt^t,  and  fall  asunder,  forming  liquid  water.  But  to  this 
'  exceptions,  in  which  water  may  be  cooled  many  degrees  be- 
still  remaining  liquid.  In  glass  vessek  exposed  in  open  air, 
icpl  perfectly  still  has  been  reduced  in  temperature  16°  be- 
iriing,  and  in  a  vacuum  much  lower  than  this.  In  this  con- 
there  is  u  "tendency  to  freeze  which  is  kept  in  check  only  by 
Ity  of  making  a  commencement,"  and  the  process  begins  by 
jar  of  the  water.  Fine  panicles  of  vapor,  or  mist,  and 
fine  capillary  tubes,  may  remain  unfrozen  20°  or  more  be- 
frei'ting-point.  Water  thus  cooled  rises  in  temperature  the 
oryitallization  begins,  by  liberation  of  its  heat,  and  at  83" 


THE  POPULAR  SCIEKCB  MONTHLY. 


becomes  solid.    But,  ice  maybe  chilled  to  any  attainable  dcgreiof 
cold.    Prof-  Tyndall  reduced  its  temperature  100°,  during  which  pi 
cess  it  shrank  in  volume  and  became  intenaely  hard.    From  the  lilo 
of  a  hammer  it  broke  with  a  vitreous  ring. 

We  often  witness  the  fact  that  water  will  not  freeee  if  in  npi 
motion,  although  it  be  mnah  colder  than  the  freezing-point;  bnl 
this  case  will  freeze  at  the  bottom  where  its  motion  is  retarilci,  form- 
ing what  is  called  "ground,  or  auchor  ice."  The  sandy  boitom  be- 
neath swiftly -flowing  streams  is  sometimes  frozen  solid  by  rodiatjoa 
of  its  heal  to  the  cold  water  flowing  over  it.  But  no  ice  will  fomi  ii 
the  bottom  of  a  pond  or  lake  if  the  water  be  at  rest ;  it  then  fonnfi 
upon  the  surface  only.  The  particles  of  water,  as  they  become  chilled 
to  near  the  freezing-point,  expand,  become  lighter,  and  contionally 
rise  to  the  surface,  where  they  solidify,  forming  a  roof  of  ice.  Thi^ 
phenomenon  opens  a  most  interesting  chapter  of  physical  science, 
wc  will  presently  recur  to  it. 

The  freezing-point  of  water  may  be  changed  by  pressure,  that  i*. 
water  under  pressure  will  not  solidify  at  a  temperature  of  32' ;  no' 
is  it  known  how  gre.it  a  degree  of  cold  it  can  resist  if  a  correspondiue 
degree  of  pressure  he  brought  to  bear  upon  it.  The  lowering  of  itic 
freezing-point  of  water  by  pressure  la  one-Beventietli  of  a  dt-grei-  Fabr- 
for  a  whole  atmosphere.  Under  a  pressure  of  several  tiiousaud  aimo 
pheres,  ice  has  been  liquefied  at  or  near  the  temperature  of  cero;  «t 

Fio.  I. 
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that  the  freezing-point  was  zero.  Instead  of  32".    The  tenden<<j 
pressure  is,  therefore,  to  keep  water  liquid,  aud  to  render  it  so  » 
being  frozen.    The  eflect  of  pressure  on  a  cube  of  transpari-ul  i 
well  shown  in  Fig,  1.   It  U  no  longer  transparent,  but  is  tniverH'd 
hazy  lines  which  come  into  view  as  the  strain  is  applied.    Tli««e  b 
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portious  wljicb  have  become  liquid.  We  have  Been  that  freez- 
rocess  in  which  water  expands  iu  valumi.'.  This  implieB  change 
uUt  structure,  or  thai  the  mokoules  assume  new  positione. 
;  wouderi'ul  movement  of  partiolea  around  the  poles  of  a 
illustrated  by  Fig.  2,  may  suggest  the  nature  of  the  interior 
nts  which  OGuur  in  the  crystal  liiuitioD  of  water.  Certain  it  is 
molecules  recede  from  each  other  and  ocoupy  more  space  than 
By  lay  corapaoted  in  the  liquid  condition. 


ir  expands,  iti  freezing,  with  a  force  that  is  practioally  irra- 
tte  increase  in  volume  being  about  tun  per  cent.  Flasks  of 
ad  iron  are  brokeu  by  it.    Rocka  are  split  asunder  and  disin- 


in  nut  to  a  distance  of  several  hundred  feet,  and  a  mass  of 
Bdcd.  In  another  case  the  shell  burst,  and  a  sheet  of  ice  ex- 
roimd  the  crevice.  These  tremendous  mechanical  effects  are 
Fig.  3.    In  these  and  similar  cases  the  water  may  not  huve 
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been  solidified,  the  tendency  to  freeze  beiug  held  in  check  bj*  pn-m 
but  occurred  liie  mBtant  the  pressure  diminisbed. 

The  expansiou  of  water  at  freezmg  is  vastly  important  In  ile 
tioDB  to  life.  Without  this  property,  water  in  high  latitudes 
become  permanently  aolid,  and  the  aspect  of  Nature  be  one  of  lifel 
desolalioti.  Water,  in  cooling  fror.  a  high  temjieratmc,  coniracts  ■ 
volume,  and  the  cooled  particles  sink  nntil  the  mass  ib  reduced  ibrou^b- 
out  to  a  temperature  about  seven  degrees  above  the  freezing-piiiiil, 
when  an  important  change  takes  place.  Contraction  of  volume  oeaso, 
and  expanaion  begins.  The  chilled  particles  remain  at  the  sur&cc 
from  their  lightness,  and  there  solidify,  while  ttio  water  beueatlt,  !■ 
its  deeper  portions,  may  be  7°  warmer  than  the  point  of  fret-zing.  B' 
this  means  n  temperature  of  water  in  lakes  is  maintained  ad' 
to  the  wants  of  life. 

The  structure  of  ice  is  crystalline,  and  the  fundamental  pattern  of 
the  crystals  is  six-rayed  stars.  But  it  is  only  in  entire  freedom  of 
molecular  motion  that  crystals  attain  perfection  of  symmetry.  Thij 
form  upon  the  surface  of  water,  when  the  cold  is  severe,  with  greal 
rapidity  ;  but  are  modified  in  ibeir  arrangement  or  aggregation  tlM 
instant  the  first  crust  is  produced.  The  additions  to  the  tfaickaes«of 
the  ioe  are  always  at  its  underside,  and  the  result  is  a  prismatic  f<tao^ 
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the  prisms  growing  downward.    These  prisms  arc  hexagonal  in  afe 
and  are  so  joined  at  their  sides  as  to  present  an  apparently  hou 
neouB  structure.    That  such  is  not  the  case,  however,  will  be 
when  we  speak  of  the  decay  of  ice.    That  the  internal  structure  of  J 
is  upon  the  stellate  type  is  shown  when  a  small  cube  of  it  is  dis 
by  a  beam  of  light.    By  the  heat  rays  of  the  beam,  the  ice  is  . 
tallieed — its  molecular  architecture  is  taken  down,  and  the 
appears  in  stellate  figures  of  exquisite  beauty  upon  the  screen, 
figures  are  areas  in  the  ice  which  have  been  liquefied  by  the 
which  thus  throws  on  the  screen  an  "image  of  its  own  worfj 
Fig.  5  we  have  magnified  pictures  of  the  crystalline  structur«  of 
They  seem  shadows  of  living  objects,  rivaling  fern-leaf  and  bio 
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ilicacy  and  fiiiry-Iike  beauly.  Prof.  Tytuiall,  tlie  great  (.-laaslo  on 
is  siilijoul,  says,  with  reason,  that,  "  iu  the  ostitnatiou  of  SLnvnce,  ice 
an  the  «ume  ivlatiou  to  ^laas  that  ao  oratorio  of  Uaiulel  il'X'O  tu  the 
ios  of  a  market-|>lace.  The  ice  is  order ;  the  gUsB  is  coiiftisioii.  ,  .  . 
Kure  lays  her  heuine  in  muBic."    Iu  each  complete  flower  is  a  little 


are  vacuous  spots,  caused  by  diminution  of  volume  as 
I  ia  ovtiverted  to  water  at  each  point  whert.'  a  dower  is  produced. 
k»«tructare  is  not  impaired  by  the  lumiuous  raya  of  a  beam,  to 
Mb  it  i»  truQSpareDt,  but  by  the  dark  or  beat  raye,  to  which  it  is 
I^Bb.  These,  arrcHted  in  their  truusitiou  through  it,  expend  their  en- 
[y  iu  tkkiiig  asiiuder  the  moleculea  of  which  it  is  conBtrucled.  They 
eomc  "  our  workiog  anaiomiet,"  and  reveal  the  interior  aud  olberwise 
form  of  ice  architecturt',  shown  in  the  ice^fluwcre  of  the  figure. 
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lliid  the  lieut-riiys  which  dMtmywt  ibe  ice  faMm  bttn  wut*!-,  il 
liavc  Wen  l][-»t«-il ;  but.  falling  into  ihe  cube  of  ic'-.  Ki  t  iii«lting  a 
lion  of  it,  nn  i:huii);;e  in  tcinpentliire  occurred.  Ii  i'  i»elli>  mt  A^, 
iIk-  Leiiipvrii  litre  of  the-  waUr  iii  whii'li  it  floaU  It  kvf-  sloadilv  at 
point  until  nil  nf  it  faas  dis»p|K-are().    Thi-  i'  i  aitiitino,  uuii 

iffd  lirinks  (ur  which  we  thirst  in  Hnmiut^r,  ui  n.-  fri'i*«iiig 

(leratim.',  ms°  colder  tbuu  the  iiiteruiU  organa  frilh  which  tliry 
brought  into  contact, 

Ivv,  like  other  solids,  tnajr  be  cooled  and  witrmed.    That  w 
Tyndiill  chilled  10U°  could  be  warmed  §teadily  to  th«  ttuipvi'iitu 
J2  \  Hnil  a  thfrrmometer  would  indicate  the  change  ;  but  ut  thnt 
[lie  process  is  interrupted — the  etmcture  falls  into  piercf,  and 
until  the  maaa  h  entirely  liquid  can  the  warming  l>e  resumed.  K 
Miat  point,  however,  it  goes  on  until,  at  a  temperature  of  214* 
iigain  ceases,  and  the  molecules  of  water  are  separnted  into  vapor. 

But,  in  melting  the  ta-e  by  the  dark  or  heat  rays  of  the  hvani 
light,  a  great  quantity  of  heal  was  consumed,  not  in  raii?iDg  U  m 
tiire,  but  in  undoing  what  molooulnr  force  had  done.    To  Mtitplv 
a  pound  of  ice  requires  H2'  of  heat,  that  is,  au  umount  which  w 
raise  the  temperature  of  a  pnnnd  of  water  14£°,    Kow,  thi*  ia 
equivalent  of  the  tnoleciilar  force  exerted  in  solidifying  the  wst«r, 
the  mechanical  value  nf  the  two  forces  is  the  same.    Kxpreii$i>d  in 
uresi,  il  I*  equal  to  lilling  tlic  same  pound  of  ice  110,000  fei-t  h' 
The  mere  melting  of  20  pounds  of  ice,  a  quantity  received  daily 
many  families,  is  equivalent,  in  mechanical  force,  to  lifting  K 
1,000  tons'  weight  a  foot  high,  or  to  lifting  two  jiersons  wcighiut; 
jiuunds  1,000  feel  higher  than  the  summit  of  Mount  Waahingtnu. 
may  thus  realiite  the  enormone  display  of  energy  along  the  line 
hcut  and  molecular  force  contend  fur  the  mastery. 

The  ti-ansition  of  water  to  ice,  and  of  ice  to  water,  prodiiv«a  im 
taut  changes  in  the  temperature  of  surrounding  objects.    We  arr 
made  pniuluUy  sensible  of  the  chilling  influence  of  the  aim 
when  its  heat  ts  rapidly  abstracted  in  the  melting  nf  largi-  in 
ifc  and  snow.    But  the  reverse  of  this  lakes  place  in  frt'ening, 
crystal li/Jition  of  water  is  attended  with  an  elevation  of  lenipcrat 
The  heat  which  \apor  carries  with  it  in  its  at!riul  juurn«ys  Is  lilx- 
when  those  vapors  are  transformed  into  flakes  of  snow.  The 
sion  we  often  hear  when  a  storm  in  winter  is  tmmiiieiit,  that  **  ibr 
is  too  great  for  snowing,"  is  true  enough.    The  air  is,  niitdc  w 
when  Noow-ttukes  begin  to  form,  and  the  temperature  is  higher  th 
would  otherwise  be  while  snowing  continues.    In  this  way  xlif  t' 
i,iou  of  ice  and  snow  modifies  and  softens  the  temperature  of  a 
winters;  and  the  blossoms  which  open  with  the  spring-time  are 
more  significant  of  milder  airs  than  are  those  which  are  bom  of 
and  vapor,  and  expand  their  petals  to  the  winter's  tcinpcM, 
Hakes  are  stellate  in  form  ;  the  molecules  of  vapor  in  cryBl* 
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ggregate  in  six-myril  figures,  but  in  ondlees  diversity  of  patlems. 
ptaiu  Seort-aby  figored  96  of  these,  beautiful  illuslralioiis  of  wliii-b 
sbowi)  in  tbe  plate.  And  Na.l,ure  is  profuse  of  tbesi;  "frozen  dow- 
On  mountains,  and  amid  Koliiudes  of  the  North  unseen  by  ninii, 
scait«rs  them  as  she  does  those  which  waste  thtir  perfume  in  the 
eseri.  The  delicate  luce-Itke  tigures  which  follow  the  touch  of  frost 
the  window-pane  are  of  the  stellate  type,  but,  being  modified  by 
.{■tarbing  influences,  develop  into  gorgeous  patterns. 

Ic#,  when  decayed,  is  weakened  and  becomes  soft  throughout, 
sarcely  more  cooipacted  than  snow.  By  rains  and  mild  weather  of 
pring,  i<-'e  on  our  Northern  lakes  is  thus  impaired.  In  this  condition 
is  said  lo  be  honey-combed  ; "  aud,  while  yet  many  iuches  iu  thick- 
aii<!  apparently  solid,  is  unsafe  lo  travel  over.  The  foot  of  a 
»r»«  will  pass  through  it,  displacing  merely  the  portions  beneath,  ami 
itbont  fracture  of  the  surrounding  parts.  This  arises  fiom  the  pri&- 
tif  structure  already  noticed  ;  and  it  is  along  the  lines  of  adhesion 
if  the  ]>risui»  thiit  the  ice  first  yields  to  the  invasion  of  heat.  Whuii 
bw  weak^ed,  il  will  sometimes  disappear  from  the  surface  of  a  lake 
k  tew  hours  of  heavy  storm,  or,  if  any  portion  remain,  it  will  be  in 
lorm  of  orystida,  thoroughly  pemeateJ  by  water,  So  rapidly  has 
niiished  in  many  instances  from  lakes,  that  its  sinkmg  was  insisteil 
but  il  is  now  known  that  il  dtsiutegrales  and  disappear  by  in- 
al  liquefaction. 

most  interesting  and  importaul  property  of  ice  remains  to  he 
d.    We  refer  lo  that,  by  which  it  may  be  moulded  into  almost 
orm  by  pressure,    Cubes  of  solid  ice  have  been  pressed  iuto  halls, 
rings,  ttiiii  other  shapes,  showing  its  extraordinary  plasticity, 
a  U!nip«i-ature  of  32°,  ice  is  by.no  means  a  rigid  substance,  but 
ilj-  yields  to  pressure.    Placed  in  the  cavity  of  a  mould  (Fig.  6), 
broken  into  innumerable  irngmeuts  as  pressure  is  applied.    Il  has 


Fio.  0, 
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•howu,  however,  that,  unless  the  crushing  be  sudden,  the  ice 
I  rvduc«d  lo  a  granular  ur  powdery  mass,  but  maintains  its  co- 
whil?  it  undergoes  change  of  form.  During  the  process  a  por- 
lb«  tea  becomes  liijuelied,  and  the;  water  escapes,  carrying  with 
hrat  liWrule<l  in  the  liquefaction,  but  the  portions  remaining  are 
and  »i  Moli  point  of  contact  directly  adhere  together  by  frocz- 
ihv  moisture.    This  lefreezing  takes  place  throughout  the  mass, 
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moleciilo  to  molecule,  partk'le  to  particle,  oiaee  to  maes,  an 
other  figure  of  soUd  ioe  is  the  result.    If  there  be  do  mois 
bo  110  r«rn!«£ing  until  moisture  U  produced  or  sppli 
'  yivoei  of  ice  below  tlie  freezing  temperature  will  not  adbe 
llw  enrlWies  »re  dry.    The  same  is  true  of  dry,  granular  ea 
t«oM  ir«ath<-r — only  by  long-continued  moulding  and  press 
1  '    c-;in  it  be  compactt'd.    But  in  this  case  some  liquet 
r-."liifi'ci,  and  theu  the  surfaces  in  contact  freeze  togeth 
f  Alps,  often  covers  i;':>rges  in  the  glaciers,  and  il 

 .11  into  bridges  sufHciently  compact  to  pass  safely -t 

TUb  property  of  ioe  and  snow  Prof  Tyndall  calls  reg€ 
p  ri'd  by  Faraday  in  1850,  who  found  that  moil 

■  red  if  brought  together.    This  occurs  under  wa 
in  thv  air;  at  summer  beat,  and  beneath  water  so  ho 

^'l  t«>  tW  hands.     The  phenomenon  may  be  ezplain 
If  w«  hold  in  our  bauds  two  cubes  of  ice,  their  out 
to  the  atmosphere,  and,  if  it  be  warm  enough,  6 
. .  :  lie  surfaces  takes  place,  and  they  become  moist, 
'^•6  be  brought  together,  two  of  the  outer  surfoces  bet 
le  moisture,  chilled  to  the  temperature  of  the  ii 
'.cubes  beoome  one  mass.    It  is  because  the  m« 
.  bfl  rjsntinually  crowded  into  new  positions  that  th& 
■■  I  in  form  witbout  its  continuity  being  broken, 
ill  »  suitable  position  will  bend  by  ita  own  weigh 

■  leculos  throughout  nndergo  gradually  a  change  o 
1.1  'tress  be  too  rapidly  applied,  fracture  occurs. 
\hv  properties  and  pbeiiomeua  of  ice  which  we  have  c 

irktil  degree  that  of  regelation,  are  shown  in  t 
ii'dt  of  glaciei's.    In  these  we  see  the  developmec 
I  tvaXe.    Equally  in  structure  and  form  iu  mol* 
I'll  they  are  an  expreRaion  of  energies  that  are 
"To  produce  from  aqueous  vapor,"  observes 
'Mil  liitlf  mass  of  snow  which  a  child  can  carry,  d 
of  Piiorgy  competent  to  gather  up  the  blocks  of  t 
nche  I  have  ever  seen,  and  pitch  them  to  twice 
eh  th«y  fell."  Who,  then,  shall  estimate  the  potent 
gt»t  ioe-rivers  of  the  Alps,  or  of  the  glaciers  of 

i 

Ti  "tion  of  the  Mer  de  Glace,  and  of  other  glaciers^ 

■  :vincil  only  by  persistent  observation,  or  by  carefu 
.'I  hilt  was  erected  by  Huji  on  the  glacier  of 

...    .  .s  of  observation,  but  the  hut  waa  found  to  n 
Jn  fourteen  years  it  was  nearly  a  mile  below  il 
1820  three  mountain-guides  were  plunged  by  an 
I  of  a  glacier  on  the  side  of  Mont  Blanc.    After  i 
in  the  ice,  they  were  found  several  miles  belo* 
^  .  ^ 
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where  they  were  lost.  The  velocity  of  a  glacier  ilcjieiitle  cUicfly  n 
ihe  angle  of  slope  over  which  it  moves,  The  hut  of  Huji  mtiveJ 
feet  io  a  year.  But  the  motion  in  different  portions  of  a  glacier  is  v 
unequal,  slow  at  the  margins  and  at  the  hottom  where  friction  rets 
progress,  but  may  attain  a  velocity  of  three  feet  or  more  in  a  day  ai 
its  line  of  moat  rapid  flow.  It  has  been  estimated  that  thi>  ice-sht.-«i 
which  covered  New  England  at  its  greatest  development  in  lliC  gl; 
age  may  not  have  advanced  more  than  a  foot  in  a  week,  a  mile  in 
century. 

A  question  has  arisen,  Do  glaciers  slide  upon  their  beds  ?  It  sec 
to  be  conceded  that  sliding  takes  place  to  a  limited  extent.  It  maj 
occur  where  the  uuiforni  flow  of  the  glacier  is  interrupted,  and  sepa 
ration  of  its  parts  produces  crevasses,  as  along  its  margins,  and  ovei 
an  uneven  bed.  We  are  chiefly  concerned,  however,  with  the  motion 
which  has  its  origin  in  the  physical  properties  of  ice. 

The  flowing  of  a  glacier  may  be  quite  independent  of  its  sliding 
motion.  If  such  it  has.    It  flows  because  of  ils  plasticity,  its  molocn' 
undergoing  incessant  change  of  position  as  they  do  in  ice  under  jtr 
ure,  and  regelation  goes  on  throughout  the  mass.    By  these  me 
its  cohesion  and  continuity  are  maintained. 

It  is  often  stated  that  the  temperature  of  the  interior  of 
glacier  must  be  much  below  the  freezing-poiut.     This  is  protra' 
an  error,  the  tempei-^turc  throughout  differing  but  little  from  3 
The  pressure,  indeed,  may  be  enormous,  and  portions  of  the  ioe 
liquelicd  hy  it,  but  the  water  which  is  "ice-cold"  escapes  tbroo 
innumerable  fissures,  and  the  freo zing-point  is  not  lowered  by  > 
pressure,  as  it  would  be  if  the  water  of  liquefaction  did  not  eaca 
The  constant  flowing  of  a  glacier  necessitates  unceasing  supply,  a 
its  source  is  found  accordingly  in  that  zone  of  elevation  where  bdo 
accumulate.    The  snow-fall  of  which  the  glacier  is  bora  implies  v« 
clouds  and  condensation,  and  equally  evaporation,  the  proximity 
a  warm  climate  and  expanse  of  ocean.    Hence  it  is  inferred  that 
and  warm  climates  were  contiguous  during  the  age  of  glaciera, 
they  are  at  this  period  of  their  decline.    Glaciers  relieve  the  U 
of  accumulating  snows  as  streams  do  of  excess  of  waters.    But  for 
these,  mountains  reaching  above  the  line  of  perpetual  frost  would 
come  buried,  and  the    ocean  piled  upon  the  land.'*    But  Gueh  a  p 
has  its  limitations  in  the  economy  of  Nature. 

The  snow  which  falls  in  great  volume  upon  mountaiug  is  a 
powdery  mass,  and  cannot  be  consolidated  until  some  liquefaction 
taken  place.    This  quickly  occurR.    Through  the  clear  air  of  g 
altitudes  the  sun's  rays  fall  with  intense  power  upon  objeote,  e 
while  the  temperature  is  at  freezing  in  the  shade.    Portions  of 
surfaoe  snows  arc  thus  melted,  the  under  portions  are  moiattmcd 
the  percolating  waters,  and  regclatlon  begins.    The  phenomenott 
the  anow-ball  is  here  reproduced  on  a  gigantic  scale,  differing  in 


ia  tbe  outi  vasv  lii|iielii(;lioii  ia  produced  by  pressure,  iii  the  Dtlier  by 
solar  lieac.    Gradually  the  luider-layers  Tjecoinc  inci[)ient  glaoier-io»j. 

Movement  of  the  mass  onginatea  in  he  gravity,  and  the  direction 
must  be  duwn  the  slope  on  ivbich  it  lies.  Mnny  streiims  in  this  way 
blend  into  immense  rivers  of  ice,  oftoii  several  bundred  feet  in  depth. 
The  snow  when  first  consolidated  is  filled  with  nir-bubbles,  ajid  i» 
ivhite  and  opaqne.    Its  whiteness  disappears  by  oxpulsion  of  the  air- 


aiiution  the  ice  in  transparent,  and  its  exquisite  tints  of  blue  indicate 
iwtiwnfl  minuteness  of  the  reflecting  surtacos  wbiuli  linger  in  it. 
The  pbyaioal  properties  of  ice  by  which  it  flows  need  not  be  re- 


Ktalcd  further  than  to  mcation  that  the  opioion  of  Prof.  Forbet,  ihit 
it  flowfl  as  a  "  viscona  subslaiice,"  is  not  accepted.  Wax,  wr  mij 
say,  is  both  plaBtic  and  viscous,  and  yields  equally  to  pressure  loi 
to  tension.  Ice  yields  to  pressure,  but  not  to  tension.  !l  Mnwx 
be  stretched.  Glaciers  maintain  their  cohesion  under  presinn  u 
plastic  bodies,  bat,  wanting  viscosity,  they  break  ioto  profoood 
chasms  where  the  tension  is  great.  In  ice,  therefore,  one  proprrtj 
is  w.niting  to  render  it  a  viscous  substance.  In  Fig.  fl  is  b«*ii[i/li)Iy 
ehowii  the  opening  of  crevasses  on  the  margin  of  a  glacier,  where  ^ 
flow  is  retarded  by  friction,  A  like  phenomenon  occurs  when  a  gl:""' 
falls  in  a  cascade  over  a  precipice.    Then  chasms  appear  of  st»r\'^*''* 
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depibs,  and  gigantic  blocks  of  ice  are  thrown  into  the  wildest 
fusion.    From  the  chaos  come  sounds  which  indicate  what  is  going 
below.    The  nether  air  is  filled  with  echoes  from  the  murmur  or  nu 
water,  the  falling  of  bowlders,  and  crashing  of  ice.    At  the  foot  of  i 
fall  the  broken  fragments  of  ice  are  crowded  together,  become  lol 
by  regelation,  and  ihe  mass  moves  on. 

The  terminus  of  a  glacier  may  be  many  thousand  feet  below  t 
limit  of  perpetual  snow  before  its  disintegralion  is  complete, 
the  wonderful  fabric  falls  at  last,  as  heat  destroys  its  mole 
framework,  and  is  lost  in  the  turbid  flood  which  forever  pouis 
beneath  its  portals.  But  the  sediment  of  the  incipient  riven 
formed  was  no  part  of  the  crystalline  structure,  for  cryetalUut' 
casts  out  impurities,  and  gathers  neither  soil  nor  stain  ia  its  besoti 
textures.  The  sediment  arises  from  abrasion  of  solid  matters  held 
the  iinder-surface  of  the  glacier  upon  the  rooks  of  its  bed.    Id  Fig. 
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is  shown  ibe  source  of  the  Arvdron  and  the  sublime  view  of  the  foot 
"f  the  glacier  whence  it  issaee.  Of  this  M,  Reudii  says,  "  It  is  a  vnst 
portino  more  than  a  hiiudred  feet,  high,  let  into  -An  immense  fapade, 
"1)4  mmiottnted  by  lofty  pyramids  of  ice.  Nothing  is  more  astonish- 
"ig  tliau  this  work  of  the  elements,  of  which  Nature  alone  has  cou- 
oeived  the  plan,  aud  achieved  tli<.-  oonstruction." 

Fio.  in. 


W  presents,  under  pressure,  maay  phenomena  of  great  interest 
oAet  than  those  mentioned,  and  to  which  we  can  only  refer.  The 
litismniie  or  crystalline  form,  so  beanlifully  developed  in  lake-ice, 
"  more  or  less  destroyed  in  glaciers  by  the  unceasing  fracture  and 
Rgulatiou  which  takes  place  from  pressure,  and  the  mass  assumes 
*  gnaiiUr  structure.  The  same  pbenomenon  occurs  with  ice  i«  s 
"iwilil.  In  glaciers  are  veins  which  reflect  a  deeper  tint  of  blue,  in- 
•liMliiig  where  from  local  causes  greater  or  more  persistent  press- 
"n  hu  cleared  it  of  bubbles  of  air.  Glacier,  and  probably  other  ice, 
ilcr  (imilar  conditions  of  pressure,  becomes  laminated,  or  develops 
nes  of  cleavage,  reaembliug  those  of  slate-rock  in  the  quarry; 
Mil  tiiiji  stmcture  is  shown  in  the  decay  of  the  ice,  as  its  prismatic 
KnieUire  is  shown  in  the  decay  of  that  on  lakes  and  rivers. 

By  the  physical  properties  we  have  noticed,  ice  becomes  a  dynamic 
of  tromendoua  power.    The  play  of  forces  and  plasticity  of 
traoture  which  make  it  a  toy  in  the  laboratory,  have  changed  the 
lipect*  of  Nature,  and  modified  the  surface,  as  they  have  the  distri- 
jon  of  life,  upon  a  large  portion  of  the  globe.    Rooks  are  broken 
■If  expansive  energy,  but  they  are  also  crushed  by  its  weight,  and 
tind  to  dust  in  its  irresistible  motion.    A  sheet  of  ice  a  mile  in 
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thickseas  roats  upon  the  bed,  over  which  U  toovps  with  »  pr^sui*^ 
luuri'  than  200, (JUO  pouuds  for  each  square  loot  of  siirfiicc,  and  nrtacj- 
3uch  Its  ihtB  covered  thi-  old  glaciei^re^ious  ihroujfli  uu  uiimt^a^urecl 
rtod  of  lime.    la  their  cuoveraciit  lakes  were  cicaTaicd,  waier-cour 
changed,  and  laudscapeB  cast  into  inimmenilile  fonoB  of  beauty.  WJ 
utilize  the  resiiils.     Our  foreetit  and  our  hurveHta  grow  upon  «tr>il| 
ground  in  the  glacial  mill,  and  wc  build  our  cities  on  mounds  of  tria- ! 
cial  rubbish.    Nor  can  we  fail  to  realize  that  here,  as  elaewlierv  in  th« 
phetionienu  of  Nature,  tliere  is  a  miniHt ration  to  our  conecious  lilt',  **' 
ihere  is  an  appeal  to  our  sense  of  beauty,  and  that,  whatever  fur'" 
it  may  assume,  whether  of  the  feathery  spangle  which  rocks  upon  [i''' 
waves  of  air,  or  the  profound  glacier  that  buries  a  continent,  ict 
Winter's  benefaction. 


THE  DEVELOPMENT  OF  PSTCHOLOGT. 
II. 

J.  S.  Mili—Jiain — !Sp«Mer. 

GREAT  aa  were  the  services  of  Mr.  John  Stuart  Mill  to  PlilloS" 
phy  in  general,  and  Psychology  in  particular,  we  cannot  ascril 
10  him  any  notable  advance  in  payohological  doctrine,  or  in  tlie  eoncef; 
tion  or  application  of  psychological  method.    In  doitriue,  his  chie^  P 
contributions  were  the  restatement,  in  a  fomi  adapted  to  the  cliaus 
oonditiuDS  of  the  controversies,  of  Berkeley's  theory  of  material,  ac 
Uuine's  theory  of  mental,  existence.    But  neither  the  psychologic 
theory  of  mind  nor  the  psychological  theory  of  matter  contains  ai 
new  principle,  or  exhibits  any  new  way  of  applying  old  principl- 
In  constructive  method,  he  could  get  no  further  than  Brown's  hs 
centui-y-ijld  "chemistry  of  the  mind,"  and  though  be  earnestly  reco 
mended  the  St.  Andrew's  students  to  make  the  acquaintance  of  Pb^^ 
ology,  as  supplying  to  Psychology  the  principles  of  predisposili 
habit,  and  development,'  he  never  made  the  smallest  use  of  these  pir^o- 
oiples  himself,  and  had  not  a  single  word  to  say  In  favor  of  Mr.  Sj^e^- 
cer's  use  of  them.'    That  he  still  traded  on  the  old  conceptions  is  evi- 
dent from  his  metaphors  :  the  "  thread  of  consciousness"  is  a  decidi^ 
advance  on  Locke's  "  gang  of  ideas,"  but  he  shies  at  Prof,  Massou'f 
"organic  union"  of  states,  and  prefers  to  connect  them  by  an  "iuij 
plioable  tie.'"    Mill,  in  fact,  was  above  all  things  a  logician,  nnd 
whatever  he  accomplished  in  the  sciences  was  in  viilue  ol  his  cltir 
perception  of  the  eslont  of  a  principle,  the  limitations  to  which  it  wm 
subject,  and  the  conditions  under  which  it  could  be  most  fruitfully  t|>- 

'  "  loauguriil  AddrcM,"  pp.  Gl,  t1,  '  "  Uunertatjoiis,"  111.,  U9,  IKIW. 

'    EmiiilnBtlnn  "  (thiid  edition),  pp.  3^6,  IST. 
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P^ied.  His  servii'fS  to  |isyi'bol(igii:al  metbod  wer«  of  tliis  order,  uud 
therefore  belong  ralher  to  tbe  logic  of  acionce  than  to  the  history  of 
fsycbology.  But,  as  bis  lumiooas  eipoaition  of  the  logical  statiig  of 
the  "  lawi^  of  miud'"  had  an  unquestioDable  influence  on  the  most 
systematic  application  r>f  these  laws  yet  made,  in  the  comprehensive 
work  of  Prof.  Bain,  it  will  be  proper  to  inquire  whether  this  advance 
too  bad  its  antecedents  in  the  physical  sciences. 

Mill's  logic  of  psychology  is  characteristic.    Liloe  all  bis  doctrtneB, 
it>  has  a  positive  and  an  hypothetical  part— tbe  hypothetical  admitting 
almost  all  ihnl  his  opponeuia  of  every  school  would  assert,  and  the 
positive  so  stated  as  if  Those  admissions  liuJ  not  been  made.  Tbe 
positive  aspect  of  it  may  be  embodied  ia  three  propositions.  Psy- 
chology 18  a  seietice,  because  the  facts  of  mind  priiseDt  certain  uni- 
formitiea  of  succession,  which  we  call  laws.    It  is  an  indepeniient  sci- 
ence, because  its  laws  are  ultimate,  and  cannot  be  deduced  from  the 
physiological  laws  of  our  nervous  organization.    Finally,  this  scienot 
has  certain  limits,  which  are  stated,  however,  with  a  vacillution  and 
obscurity  very  far  from  usual  with  so  clear  and  resolute  a  thinker,  but 
which  appear  to  be:  that  sensatiooB  of  one  sense  cannot  be  resolved 
tato  those  of  another ;  that  "  the  other  constituents  of  the  miud,  its 
beliefs,  its  abstruser  cooceptiouB,  its  sentiments,  emotions,  and  voli- 
tions," have  probably  not  been  generated  from  simple  ideas  of  senea- 
tion ;  and  that,  even  if  this  can  be  proved,  "  we  should  not  be  the  more 
^&bled  to  resolve  tbe  laws  of  the  more  complex  feelings  into  those  of 
the  simpler  ones."    In  the  hypothetical  part  (which  has  been  much 
more  strongly  expressed  in  the  later  editions  of  the  "  Logic,"  though 
WilhoDt  xity  corresponding  alteration  of  the  pO)>itive  part),  Mill  is 
prepared  to  admit  that  "the  laws  of  miud  may  be  deriv.itlve 
resulting  from  laws  of  animal  life,  and  that  their  tratii,  therefore, . 
"uy  nitimately  depend  on  physical  conditions.'"    But  the  probability 
<*tllii«  genesis  being  shown,  he  apparently  regards  as  so  remote  that 
Kit  not  worth  while  to  take  the  antecedent  physical  conditions  into 
•want  except  as  disturbing  agenciea.'    He  refuses  to  see  that  if  the 
*^lution  of  the  higher  forms  of  life  from  the  lower  can  be  made 
ITS  do  not  say  as  nn  induction,  but  even  as  a  good  working  hy-, 
poihesis,  the  foimdatious  of  Psychology  will  be  subverted,  and  it 
W  changed  from  what  we  may  call  a  statical  into  a  dynaTnical 
'ci'iice. 

Milt  belonged,  less  by  age  than  by  precocious  mental  development, 
^  ■  generation  which  found  in  him  its  perfect  scientific.',  and  in  Mr, 
CvijW  it«  CQOSt  eooaummate  literary,  expression.    In  literature,  il 
Earned  with  reverted  eyes  to  an  evei^reoeding  golden  age,  and  wrote 
Unories;  in  science,  the  irapulee  was  rather  to  widen,  clear,  and  con- 
DMit  tbe  old  paths,  than  to  strike  out  in  new  directions — to  get  round 
abtttotb*,  than  lo  tonnel  them.    "  Reaction "  is  so  ready  a  spell  to 
■  -Logic"  (lizlh  ctUllOB],  il,  pp.  481,441!.  *  "  liOgic,"  li.,  433. 
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conjure  meaniug  out  of  facts  b;  prelending  to  put  au  expl^matU^ 
upon  Ihem,  tbat  we  will  not  ascribe  ilie  critical  mood  oi'  the  last  ge-— 
eration  to  mere  revulsion  from  the  profuse  hypolhesee  of  the  pi-ri^ 
mbea  Chemietry  promised  to  reveal  the  secret  constitutiou  of  Natural 
but,  clearly,  after  a  time  of  discovery  and  accumulation  of  facts,  ib^r 
ootues  the  necessity  lor  arrangement,  classification,  metboti,  aod  the 
logician  takes  the  place  of  the  discoverer.    To  tluB  work  the  genera- 
tion of  1820-1660  set  itself  in  uo  acbolasUc  spirit,  and  one  of  its  fim 
achicvomeutB  in  the  new  held  was  Herschel's  picturesque  and  eleTstnf 
"  Discotu'se." '    Ardent  and  imaginative  as  is  that  fine  essay,  >l  ii 
nevertheiese  esaeutially  logical.    Four  of  his  nine  "  rules  of  jjhilow 
phizing"  were  converted  by  Mill  into  the  experimental  methods, 
thus  niude  a  pan  of  the  logic  of  proof ;  his  conception  of  a  law  i»  [ht- 
dominautly  that  of  a  generalization  which  seems  to  imply  no  induciivr 
leap  :  and  he  appears  to  look  for  the  openings  lo  future  discoverf  io 
thu  purely  analytic  direction  of  tiudiug  some  more  general  Un'toC 
which  the  laws  already  discovered  are  oasee.    So  faithfully  did  ibf 
work  embody  the  tendencies  of  the  period  that  its  phraseology  »l  "n" 
became  olasaic,  and  lis  ideas  of  cause  and  law  the  commonplacet 
science.    They  certainly  formed  a  large  portion  of  the  mental  \'*ba- 
lum  of  Mill,  and  are  reflected,  though  with  infinite  widening  and  lifi- 
tioation,  in  the  "  System  of  Logic."    We  have  already  said  ilj»t 
four  "  methods  "  were  but  four  of  Herschel's  "  rules ; "  Herschel'*  "pB 
samcd  permanence  of  the  great  laws  of  Nature"  appears  in  Mil'l 
the  statement  that  "  the  uniformity  of  the  course  of  Nature  is  the  olH 
mate  major  premise  in  all  cases  of  induction,"  and  the  relation!  of  1 
duel  ion  ."md  deduction,  the  value  aud  test  of  bypotheses,  the  usturet 
empirical  laws,  and  the  analysis  of  cause — are  all  striking  afnf?" 
which  Mill  pursued  to  their  limits  on  every  side,  and  thus  was  alileU^ 
give  to  the  espoaitiou  of  them  systematic  completeness.    All  tbs 
conceptions,  as  being  important  parts  of  the  logic  of  science,  Ulm 
equally  to  the  logic  of  psychology,  and,  if  their  statement  in  rdtrpufl 
lo  mental  6oiei)ce  is  due  to  Mill,  the  statcraent  of  them  in  referonf 
science  generally  is  due  lo  Herschel.    Bui  we  are  here  more  oonwiro'' 
to  point  out  that  the  scientific  conditions  laid  down  by  Mill  asd 
ing  the  logical  ulatus  of  psychology  belong  to  the  type  of  phjfi 
investigations  of  which  Herschel  was  an  early  representative, 
definition  of  science  as  having  for  its  subject  "  uniformities,"  tbi 
Bcription  of  the  independence  of  a  science  as  arising  out  of  ihr  i 
dueibility  of  its  laws  to  other  laws,  and  the  expoatiion  of  tht  li 
ot  scientific  inquiry — all  find  their  prototypes  in  the  "  Diseou" 
Here  again,  therefore,  the  advance  in  Psychology,  though  only  1 
i-al,  had  its  initiative  in  the  physical  sciences. 

The  rate  of  change  quickens  as  the  type  of  social  structure 
and  the  progress  made  by  Psychology  within  the  preeeut  ge 
'  "  Pnllmliur;  IHuourse  on  the  Staij  of  Kalural  Pbilosophj,"  lUO. 
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L  not  only  far  greater  than  has  been  before  made  in  any  |jerioi:l  of 
qual  length,  but  greater  than  has  been  made  Bince  the  foundation  of 
he  science.  The  large  acquisitiuna  of  uuw  I'licts,  the  faithful  degcri])- 
'ion  of  phenomena,  the  reduution  of  them  to  law,  and  the  investigation 
>f  the  physical  ''Bides"  of  mental  products,  which  we  owe  to  Prod 
B&in,  and  the  application  to  mind  of  thu  revolutionary  principle  of 
development,  and  the  iiicluaion  of  it  within  the  larger  philoeopby  of 
BTolation,  which  we  owe  to  Mr.  Herbert  Spencer,  have  changed  not 
onljr  the  aspect  but  the  constitution  of  Psychology.  Like  all  the  pre- 
Tioiis  advances  we  have  recorded,  the  developments  due  to  both  ol' 
tliesc  distinguished  psychologists  have  had  their  dynamic  in  the  suh- 
■idiary  sciences. 

Mr.  Bain  describes  hie  work  as  being  "the  first  attempt  to  cou- 
stmct  a  Natural  Hiatory  of  the  Feelings,  upon  the  basis  of  a  unilonn 
descriptive  method,"  and  thv  characterization  is  just.  All  preceding 
survej-s  of  the  mind  had  been  undertaken  to  establish  a  doctrine,  as 

Hobbea ;  to  refute  a  theory,  as  by  Locke  ;  to  prove  an  hypothesis. 
Hartley  ;  or  to  furnish  analytical  justification  of  a  foregone  con- 
lvi'>f)  ^  hy  the  eider  Uili  Meobanics,  Kal^ural  Philosophy,  and 
Chemistry,  having  exhausted  their  constructive  impulses  on  Psycholo- 
l^,  it  was  reserved  for  Mr,  Bain  to  adopt  a  method  which  makes  no 
[wiuppositions,  rests  on  no  hypothesis,  and  conducts  to  no  necessary 
MacluBions — the  method  employed  in  the  organic  sciences  in  their  un- 
ifcifeloped  slate.  The  natural  history  -'method"  is  very  old.  The 
Gni  full-blown  specimen  of  a  naturalist,  whose  reputation  has  reached 
IMerity,  appears  to  have  been  Solomon,  and  of  him  it  is  said  that 
|h  sp.ike  of  trees,  from  the  cedar-tree  that  ia  ui  Lebanon  even  unto 
tie  hyssop  that  springeth  out  of  the  wall :  he  spake  also  of  beasts,  and 
of  fowl,  and  of  creeping  things,  and  of  fishes." '  Liunasus  was  even 
Qore  comprehensive,  and  added  minerals  to  plants  and  animals;  Imt 
•ilh  liira  the  differentiation  of  science  and  accompanying  specializa- 
liMi  of  method  begin.  The  firat  great  classifier  himself  constituted 
BoUny  a  separate  science  ;  Hally  followed  with  Mineralogy  ;  the  die- 
Wrwy  of  Oken  (or  Goethe)  and  the  theories  of  St.  Hilaire  founded 
CompArativt^  Anatomy  ;  Comparative  Physiology  issued  out  of  its 
niter  si^i en oe  ;  and  morpliological  and  functional  divisions  of  all  these 
Mifoces  were  successively  established.  With  such  advances  in  clas- 
riScttion,  the  natural  history  method  becomes  immensely  more  com- 
H«,  but  its  character  ia  fundamentally  the  same — that  of  description. 
Wci'iiinni  better  exemplify  this  than  by  quoting  the  words  of  Dr. 
Ciifienter.  Contrasting  him  with  the  "enterprising  discoverer,"  the 
^nioulturist,  and  the  breeder,  he  says  that — 

pMloeopbio  naturalist.  .  .  .  gams  to  roducs  the  number  of  species,  by 
'"'Wiljiling  the  degree  of  variation  which  each  is  liablB  to  undergo,  the  forma 
M  at  different  periods  of  its  existence,  the  permanent  cbaracters  bj 

'  "  Flnit  Book  at  ttie  Eingr,"  i*.  88, 
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vvLicb  it  may  be  distinguislied  during  )la  whole  liTe,  \3ae  habils  wlilch  «r» 
nrid  la  il,  cbe  Jogree  in  whicL  tliese  may  be  clianged  by  t1ii>  iaflii(3)oe  of  oJrciX 
bLuici^  ;  imd.  In  Qoa,  be  eodeiivorE  to  become  ncijiiaintcd  u  lib  Ilie  cAo/r  Xafi- 
rnl  [li!it«ry  of  u  reputed  apeoios,  before  ^eparatiDg  it  from  anotbi't  to  which  U 
miij  be  closely  allied."  ' 

Tbe  "  philoaophiu  naturalist"  plainly  rtqnireB  jusi  so  muoh  pbi- 
loaophy  as  is  implied  in  keeping  liis  eyea  open,  and,  indeed,  so  long  w 
species  were  believed  to  be  separately  created,  and  organic  cbaruciiTf 
could  be  only  correlatively  and  not  genetically  ciplainfd,  there  wii 
nothing  eleo  for  him  to  do.  Natural  History  before  Darwin  wrnj  like 
Natural  Pliilosophy  before  Newioo;  ite  iiiductione  were  incomplelf, 
and  the  deduotive  procedure  wbich  could  alooe  raiae  ita  eou«tituent 
groups  into  sciences  was  impossible.  It  wan  at  this  stage  in  tli"  |l^ 
velopment  of  Natural  History  that  Mr.  Bain  took  up  its  nieltiiiil,  luid 
set  about  applying  it  to  the  "  Feelings."  Its  power  lu  the  btDils  of » 
keen  and  dispassionate  observer  is  indisputable,  and  tbe  two  iDsimr- 
live  volumes  which  contain  Mr.  Bain's  eyslematic  e.v[i06ilioii  sri- tt 
once  a  Ireasu re-house  of  observations  of  priceless  valne,  nnil  aiicli  > 
compendious  generalization  of  mental  facts  of  all  orders  into  Ubb 
doubtless  marks  the  climax  of  the  method.  But  it  is  fundammtall 
unscientific.  If  it  be  true  that  the  higher  forms  of  life  .lud  mind  hurt 
been  evolved  out  of  tbe  lower,  then  the  most  resolute  inlrosptctioii, 
and  the  most  cutting  analysis,  with  the  help  of  stray  observalioiii  wf 
children,  and  some  patient  experimenting  on  animals,  will  goiii)«p- 
preoiable  distance  in  discovering  mental  constitnents  which  may  lixv* 
had  their  origin  in  an  indefinitely  remote  past.  That  this  is  iiol  "nlj 
u  necessary  result  of  the  "natural  history  method,"  but  that  il  liw 
point  of  fact  resulted  in  Mr.  Bain's  treatise,  it  may  be  well  to  m: 
clear.  To  keep  the  analogy  in  view,  we  agun  quote  from  Dr. 
penter.    "The  naturalist,"  he  says — 

"endeavors  to  siniplif;  the  pursuit  of  bis  science,       tbe  adoption  of 
reoogniKed  oiteroiil  characters,  as  the  basis  of  bis  classification  of  the  ninltl 
Dons  forms  which  he  bringt)  logetlier ;  but  SDcfa  con  onlj  be  safel;  eniplojid  «b 
indtcntive  of  poo nliiiri tics  in  intemal  strnctnre,  vrbiob  are  found  to  be  tillJc  Hi 
Joct  to  variation,  and  wbich  are  not  liable  to  be  afibotod  by  the  influence  I 
pbjsieal  oanses.''  • 

Now,  such  an  endeavor  to  simplify,  by  the  adoption  of  casily-l 
niied  ectemal  characters  as  the  basis  of  his  classification,  is  a  (a 
prominent  in  the  forL'-froni  of  Mr.  Bain's  work.    Tbe  mode  of  dil 
of  un  emotion,  the  institutions  it  generates,  and  its  peeuliarilic«  m| 
state  of  consciousness — all  of  them  the  most  manifeat  cbar&ct«rsof  I 
emotions — are  avowedly  adopted  as  bases  of  classification.* 
easily-recognised  external  characters  are  not  always  "  indicative 

'  "  CompiratiTi;  Phjtriology  "  (fburlh  cditioD),  p.  nS3. 
*  Op.  at.,  p.  ess.  •  "  Eriiotioiu  iDil  Will,"  jtrM  ediUoa. 
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eoaliaritiea  in  internal  Btructore,"  has  been  showu  by  Jlr.  Sponeer, 
Qd  ia  iuJeed  a  corollary  £rom  the  theory  of  development,'  Mr, 
tain's  method  is  therefore  mialeaiUng  from  its  contracted  range,  but 
'C  Dinst  here  record,  as  part  of  our  history,  its  very  great  advance  on 
Iwalill  more  incomplete  methods  of  the  older  psychologists. 

Mr.  Bain's  other  coulributiooB  to  Psychology  are  connected  with 
U  recent  development  of  one  of  the  sciences  whose  general  method 
e  appropriated.  The  physiology  of  the  nervous  system  was  o£  late 
inndatioa.  Vesalins,  Fallopius,  YieuBsens,  Boerhaave,  and  Willis,  had 
ideed  assigned  tho  special  functions  of  certain  organs  (as  those  of 
kc  senses)  10  their  appropriate  nerves,  but  even  in  the  middle  of  the 
ghtoenth  century  tlio  great  Hnllcr  could  deny  the  existence  of  any 
are  wliicU  did  not  possess  the  double  function  of  sensation  and  mo- 
on. Whytt  and  Procbaska,  in  1788  and  1800,  made  observations  on 
iflex  itud  spontaneous  movements,  and  decisively  raised  the  question 
'  the  mode  of  action  of  the  nervous  system.  In  the  first  quarter  of 
01  wntury  Sir  Charles  Dell  established  the  existence  of  two  great 
'Stems  of  nerves,  mth  different  functions,  and  thus  revealed  a  defi- 
le mental  mechanism.  A  few  years  later  Dr.  Marshall  Ilall  (or  some 
le  else)  discovered  the  independent  action  of  the  spinal  cord,  and 
tlped  further  to  determine  the  organic  conditions  of  mental  activity, 
is  contemporary,  Mttller,  went  bo  far  as  to  assert  that  the  spinal  cord 
U  the  centre  or  source  of  all  motor  power.  At  this  point  Mr.  Bain 
mte  into  the  field.  Appropriating  the  discovery  of  Hall,  he  was  the 
in  among  psychologists  to  attempt  eyetematic.ally  to  elucidate  the 
■ODtsneous  movements,  as  no  less  a  part  of  the  phenomena  of  mind 
aa  those  of  consciousness.  Combining  Bell's  discovery  with  a  hint 
'  Uoller,  he  introduced  the  first  organic  modification  into  tlic  associa- 
>D  [laycbology  by  his  theory  of  the  brain  as  a  fountain  of  force  and 
A  merely  the  passive  instrument  of  impressiouB.  This  theory  has 
at  him,  not  only  to  take  into  account  the  secondary  mental  states 
(Derated  by  the  bodily  organs,  but  to  trace  genetically  the  origin 
id  growth  of  voluntary  power,  and  thus  to  constitute  a  separate  de- 
tnioent  of  Psychology  by  the  analysis  of  volition,  which  had  pre- 
onljr  been  the  victim  of  introspection.  It  has  also  led  him  to  de- 
H«  a  apclton  to  "  constructive  aasocialioD,"  which  could  have  no 
Mi  >o  long  aa  there  was  recognized  in  the  mind  no  power  of  origi- 
^^h»Irnetton.  The  tendency  to  materialize  the  mental  agencies — 
^BDfnptinns  that  nerrc-force  is  of  the  nature  of  a  cnrrent,  that  it 
Hb  in  diffused  waves,  that  associations  are  generated  by  shochs — 
B  eonwqnencca  partly  of  the  introduction  of  the  same  new  element. 
Mj  MW  conseqaences  also  of  that  assumed  correlation  of  tho  mental 
d  acrvoQS  iritb  the  physical  forces  which  Mr.  Bain  has,  in  his  later 
lUODt,  done  much  to  prove  and  illustrate. 

r.  Uerbert  Spencer  had  no  other  titles  to  fame,  be  would 
'  "  Euaft "  (aeoand  acriw),  p.  I!S. 

tot.  T.—  i? 
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etilt  be  tlie  greatest  of  psychologietfi.   The  vast  conBtrnction*  o(  hi) 
'  First  Priiicijilea '  will  ever  be  a  monuiiieat  of  his  extnior<liiii<r< 
powers  of  gea<? rati 2a lion.    Ilia  di^sigDed  organkatioD  of  the  S«u! 
Science  open§  up  the  prospect  of  intellectual  acquisitions  in  the  fnlur* 
to  which  the  past  may  fumiah  few  parallels.    But  tbe  'Prineiplwof 
Psychology'  will  etill  remain,  in  its  symmetrical  cumpleli'ii^'SS  aoil 
perfect  adequacy  to  the  subject,  at  once  the  most  remarkable  of  hit 
achievements  aud  tbc  most  scientific  treatise  on  the  Jtlind  which  bu 
yet  Been  the  liglit.    Its  publication  in  185C  did  not  make  a  seouticiiL 
The  persistent  elTorts  of  l^Iill  bad  not  yet  succeeded  in  sicinmiDg  tb( 
muddy  tide  of  the  prcvuUing  scholastiuisin.    The  bastiird  Kantiim  of 
Haiiiilion  did  duty  for  metaphysics,  and  ihe  Commou-Seiisc  j>liito*ih 
pby  of  Keid,  with  tbe  commoo-Bcnsc  left  out,  usurped  the  place  ft 
Ejcperimcntal  Psychology.    Experimental  Psychology  was,  as  ittaii, 
busy  with  analysis,  aud  had  no  eye  for  tho  merit  of  an  imposing  «Jd- 
thelical  effort,    Mr.  Spencer's  work  had  accordingly  a  chill  rectfiticii. 
Greeted  by  the  aristocratic  metaphysicians  with  afew  wordsofcourtlj' 
compliment,  but  traated  practically  with  supercilious  disregard,  it 
was  received  by  psychologists  of  the  Association  school  with  Imrillt 
more  favor  than  the  suarling  approval  with  which  a  Constiiu''  ■ 
Whig  views  the  entry  into  the  Cabinet  of  a  Birmingbam  K:i  -i 
Mr.  Spcneer  was  ahead  of  his  generation,  and  paid  tbe  penally  uHiii 
prescience  iu  tweuiy  years  of  neglect.    But  now  the  wheel  is  cvmaf 
round.    The  bovine  Brilisli  public,  constitutionally  disposed  imliK^^ 
to  apathy,  but  drugged  into  a  leaden  slumber  by  its  med)cint-iiieii,lfl 
at  last  awakening  to  tbe  fact  that  tho  peer  of  Bacon  and  NqwIM 
is  here.    Writers  of  all  schools  arc  hastening  to  define  tbeir  poiitifl 
with  reference  to  tbe  Synthetic  Philosophy,"    A  younger  gemnlilfl 
has  grown  up,  with  minds  unhardened  by  the  limitations  cf  obM>l^| 
Sensationalism,  and  inclined  rather  to  a  somewhat  undisciplioed  ifl 
quiescence  in  what  the  Germans  call  "  world -shattering,"  that  anilfl 
world-constructing,  theories.    But  "  whatever  part  of  his  pbilo»o)4H 
may  bo  transitory,  Mr.  Spencer's  present  influence  is  indiepU^^I 
and,  since  the  lamented  death  of  Mill,  no  one  can  dot  coutivtlH 
claims  to  tho  philosophic  supremacy  in  these  islands.    That  lupn^l 
acy  rests  mainly  on  hia  Psychology."    Cosmological  specuUtioslfl 
been  so  long  out  of  date  that  wo  are  hardly  yet  able  to  ini  iil|iH^B 
hia  "  first  principles  "  as  a  vital  and  vitalifing  part  of  oat  DMOtil^l 
qnisitions.    Sociological  inqntries  are  just  coining  into  faeliioo  tu^H 
the  dusky  auspices  of  tbe  "savsgo  races;"  bot  tbe  Social  ScmS 
though  undoubtedly  destined  to  phiy  a  great  part  in  tbe  imBH^| 
future,  still  wants  an  andicnce,  except  for  sanitary  discosM^^| 
autumn  among  petipatctic  philanthropists  in  provincial  torna. 
Psychology,  nt  least,  the  kind  of  thing  found  in  Keid  with  no  inhl^| 
of  Hamilton,  has  lung  fornied  part  of  tbe  higher  i-ducaliou  in  Scfl 
land ;  and  at  one  of  the  English  universities  the  bssh  vt  cosmole^l 
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letaphysics,  logic,  and  ethicK,  named  AristotcIiaDism,  yields  under 
rtsBore  some  email  psychology.  BesiiicB  being,  therefore,  in  wliat- 
W  rudimentary  forms,  a  pet  academical  study,  much  encouraged  by 
lilosophically-miuded  Ileads,  the  science  itself  is  vastly  further  ad- 
Dced  than  any  of  tho  mentiil  sciences,  its  province  is  tolerably  well 
Sued,  in  the  staleraent,  at  least,  of  its  main  problems  the  most  op- 
lite  schools  agree,  and  both  likewiao  agree  In  tlio  testa  to  be  ap- 
ed lo  their  solutions.  A  pretender  to  psychological  discoveries  has 
lOTdiDgly  a  decided  advantage  over  bis  brother  discoverer  in  the 
re  embyronic  mental  sciences  in  so  far  that,  if  he  is  not  out  of  sight 
lad  of  his  gener.itioti,  he  cm  secure  a  competently-instructed  audi- 
«,  eager  and,  on  tlie  whole,  capable  to  decide  on  his  pretcosions. 
e  extreme  fascination  of  Mr.  Spencer's  theories,  and  doubtless  their 
damental  truth,  have  obtained  for  him  a  large  cfenfWe  /  and  the 
litton  of  the  philosophy  of  mind  as  the  foundation  of  all  other  phi- 
>phie8,  sod&l,  ethical,  testhetio,  and  political,  has  created  channels 
[>agh  vrhich  his  characteristic  ideas  have  percolated  in  all  direc- 
la.  Such  a  supremacy  as  this  could  only  have  been  gained,  if  our 
Wtj  of  the  parallel  development  of  the  physical  and  mental  sciences 
exact,  by  a  substantial  identity  of  the  method  and  unity  of  the 
iciplee  of  the  synthetic  psychology  with  those  of  the  layt-developed 
anic  nnd  inorganic  Bciences.  We  shall  see  that  this  is  the  case, 
Mr.  Spencer's  numerous  psychological  advances  may  be  grouped 
.WO  dirisions;  the  application  to  miud  of  the  theory  of  dcvelop- 
>t.  And  the  ronnection  of  psychological  evolution  with  evolution  in 
wml.  The  Inst  edition  of  his  work  also  incorporates  Mr.  Darwin's 
'  of  natural  aelectirin  in  the  explanation  of  the  emotions,  but  this 
f  be  regarded  as  simply  an  extension  of  the  development  theory, 
ths  working  ont  of  both  principles,  Mr.  Spencer  has  followed  the 
1  of  the  physical  sciences. 

Be&re  it  could  be  discovered  that  species  were  evolved  from  one 
tber,  it  had  to  be  diacoi'ered  that  there  were  among  them  funda- 
tUX  kinships.  The  foundation  of  the  comparative  sciences  was  the 
ianing  of  the  movement,  and  we  suppose  that  Goethe's  "  Sketch 
^Usiversal  Introduction  into  Comparative  Anatomy  "  may  be  re- 
bd  as  striking  the  first  note.  Thirty  years'  further  research  re- 
ed the  skull  of  all  vertebrate  animals  to  a  uniform  structure,  and 
wntned  the  laws  of  its  variation.  In  1830  Audouin  partially  suo- 
ill  filling  up  the  chasm  between  insects  and  other  animals.  In 
D  Laureneel  ami  Meyraux  assimilated  the  structure  of  mollusks  to 
1  <rf  v*rt«brateB.  Out  of  those  discoveries  an  internecine  war 
le  between  the  schools  of  Cuvier  and  GeofiVoy  St.-Uilaire,  the 
ICr  oontendiog  that  the  structure  and  functions  of  animals  should 
lodle^l  In  the  light  of  final  causes,  the  latter  setting  up  their  analo- 
aa  the  only  safe  guide.  And  out  of  the  stnigglo  came  the  new 
Mophy.    "  The  principle  of  connection,"  says  Whewell,  "the  eleo- 
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live  c^nilita  of  organic  elements,  the  eqaiUbrization  of  orgam—iwAi 
are  tbe  designatioua  of  the  leading  doctrines  which  are  uufuMedin 
the  preliminary  diaeoursc  of  Lis  "  (St. -Hi  1  aire's)  'Anatomical  Pliilosf- 
phy.'  Elective  affinities  of  organic  dements  are  the  forces  hy  wliich 
the  vital  etmctures  and  varied  forms  of  living  thiuga  arc  prodoi't^; 
and  the  principles  of  connectioti  and  etjuililirium  of  the  forces  of  llie 
various  parts  of  the  organization  prescribe  limits  and  conditions  tolbt 
variety  and  development  of  such  forms."  '  Now  for  the  first  tiiut  ku 
hear  such  phrases  as  "unity  of  plan,"  and  (more  etgniticatit  still) 
"  unity  of  composition."  Then  came  Von  Baer's  law  of  progrestioii 
of  Btruclural  development  from  the  general  to  the  special,  aflcntwd 
extended  to  functional  development,  and  giving  rise  to  the  coiiccptiun 
of  the  specialization  of  functions.  Out  of  this,  too,  arose  the  Um 
"  evolution,"  and,  though  confined  to  orgauic  development,  impIivJ  as 
advance  in  generalization.  The  mere  mention  of  such  furthcf 
vanccB  as  are  implied  in  the  establishment  of  the  functional  idiulii; 
between  the  contractile  tissues  of  plants  and  those  of  tbe  higLvr  ini- 
mats ;  in  the  use  of  the  phrase  "  psychical  powers to  designate 
sensorial  and  mental  endowtuents  of  auimals;  in  the  proof  of  the 
sence  of  specialized  sensibility  among  tbe  lower  tribes  of  sniin 
and  of  the  hereditary  transmissiou  of  certain  characters  arqai 
imdeF  the  influence  of  external  circumstances ;  in  tho  parallel  tr 
between  the  progressive  complication  of  tbe  psychical  niaiiifesuti 
during  the  early  life  of  a  human  being,  and  the  gradual  iiicrcutt 
mental  endowment  to  be  observed  in  ascending  the  antmut  scale' 
may  sen'e  to  indicate  the  conceptions  forming  the  matrix  in  vlilcb 
philosophically  constructed  Psychology  was  to  be  moulded.  H 
great  a  revolution  hud  taken  place  iu  biology,  and  how  far  uctii 
now  got  from  the  natural  history  method,  may  appear  rri>ia  P 
Huxley's  defiuition  of  "  zoological  physiology,"  which,  tboug 
some  years  after  the  first  publication  of  tbe  "  Principles  of  I's 
gy,"  at  least  points  out  the  direction  in  which  thought  bad  becu  n 
iug.    Ue  says : 

"  It  regards  animal  bodies  as  machines  impelled  by  certain  fori-  '  • 
forming  nn  amount  of  work,  which  con  be  expressed  iu  tenos 
forces  of  Nature.    The  flusl  ohjeet  of  physiftlogj  is  to  deiloce  tlio  1ui;Ij  I'l  ui 
phology,  on  tbe  one  band,  and  tLosu  of  diatrlbutiun  on  the  other,  fmm  lb> 
of  the  niulcoulor  forces  of  matter."  * 

With  a  prescient  insight  into  the  future  of  science  which  h 
ably  few  parallels,  Mr.  Spencer  founded  his  Psychology  on  tbe ' 
lis  of  development.    To  all  but  a  few  deep-thinking  observers  I 
can  have  seemed  few  signs  in  185S  that  that  holly-disputed  t 
was  ever  likely  to  bo  in  the  ascendant.    Tlie  exposition  of  none  of 

'  ■'  Hiilorr  of  Inducllie  Scieoi:**,"  ill.,  10*. 
Bit  CnrpGiitor,  "  CompftraiiTe  Ph jiiologj,'' jHiMun. 
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^^Ko  sciences  that  we  know  of  had  yet  been  based  on  it,  nnd  its  ap- 

^Hntion  to  mind  was  undreamed  of.  Bat  with  a  confidence  in  the 
iniuilioiis  of  reason  which  is  one  of  the  clearest  attributes  of  Bftecula- 
lire  geuiiia,  and  which  may  have  its  analogue  in  the  statesman  in  the 
ntrvo  lo  take  the  vessel  of  the  state  over  a  bar,  Mr.  Spencer  assumed 
the  provisional  trnth  of  the  theory,  and  it  might  be  difficult  to  exag- 
gerate the  extent  to  which  his  exhibition  of  it  in  Psychology  has  con- 
^bated  to  its  establishment. 

It  was  first  requisite  to  find  a  generalization  on  which  to  base  a 

Rtie  Psycbology.  The  assumption  being  made  that  mind  and 
life  are  but  subdivisions  of  life  in  general,  it  was  required  to 
11  some  characteristic  common  to  both — some  characteristic  of 
Htal  actions  in  general,  and  distinguishing  them  from  non-vital  ao- 
tioiu.  Applying  a  method  which  Prof.  Stanley  Jevona  has  omitted 
(o  note  in  his  "Character  of  the  Experimentalist,"  Mr.  Spencer  ar- 
|t*M  at  u  definition  of  life  of  which  the  essential  point  is  that  It  im- 
plies k  correspondence  between  life  and  its  circumstances.  Here  ia 
Hke  firft  notable  advance — the  inclusion  of  the  environing  world  in 
the  definition  of  the  science  of  mind ;  and  in  this  is  contained  the 
Jwm  of  Sir.  Spencer's  later  diSerentiation  of  Psychology  and  circiim- 
Icription  of  its  province.'  If  correspondence  with  the  environment  is 
Pie  differentia  of  life,  it  is  almost  an  identical  proposition  to  assert 
kit  the  deffrfc  of  life  will  vary  with  the  eompIetenesB  of  the  corre- 
Jmndi'nce  and  the  complexity  of  the  environment.  An  ascending 
jjmibrsiB  accordingly  finds  the  correspondence  at  first  direct  and  lio- 
pog«ocous,  then  direct  but  heterogeneous,  as  extending  in  space  and 
h  time,  and  as  increasing  in  specialty,  in  generality,  and  in  complex- 
ly. Along  with  the  all-sided  development  thus  going  on  in  the  cor- 
iHpondcnces,  there  goes  on  a  development  in  the  degree  in  which  the 
KSnB  snd  functions  of  the  individual  are  so  correl.ited  and  united  as 
prMpond  promptly  and  effectually  to  the  answering  changes  in  the 
BviroDinont.  Contemplating  now  the  correspondences  in  their  total- 
ly, it  is  found  that  the  generaliisation  on  which  it  was  proposed  to 
aie  a  synthetic  Psychology  is  established,  that  manifestations  of  in- 
tnee  are  found  to  consist  in  the  establishment  of  correspondences 
L-n  rel.itioDS  in  the  organism  and  relations  in  the  environment, 
he  preliminary  assumption  that  life  and  mind  arc  fundamentally 
tical  ia  proved, 

NcTcrtheless,  though  theao  two  kinds  of  life  are  primordially  the 
ibey  are  in  their  general  aspects  widely  unlike,  and  we  must  in- 
ure whence  the  differences  arise.    Instinct,  Memory,  Reason,  Feel- 
It,  and  Will,  have  specific  differences ;  a  science  of  Psychology  which 
iboMd  on  the  theory  of  development  must  determine  whence  these 

'  Ftjcboiogj,"  neconil  eilition  (1870),  volume  i,  acplioQ  S3.  Swcilcnhorg't 
of  rorTMpondonces "  la  doI  without  aatlogj  to  Mr.  Spcncer'i  origiiuil  genemU 
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arke,  and,  if  mind  is  merely  a  higher  manifest  at  ion  of  life,  tht^ 
be  interpretablo  as  life  waa  interpreted. 

Inlelligeuce  in  general  is  diflerenced  from  life  in  general  by  rA 
fact  that  the  order  of  clmngi'S  of  which  it  consists  is  tucceMiTe.  ITie 
ecieuce  of  intelligence  having  thus  lor  its  pubjeist-iualler  a  coiiiiuan) 
series  of  ohangeu,  it  is  the  bustneSB  of  Psychology  to  determiii*  ik 
law  of  their  BuceessioD.    Bringing  up  the  "law  of  corrcepoDdtuu'o'' 
left  in  the  rear,  it  ia  found  that  one  mental  stale  teads  lo  follow 
another  with  a  strength  propiortionate  to  the  intimale  union  betDttn 
the  external  things  they  represent.    Here  is  a  "law  of  associalion " 
of  Uegelian  depth,  cutting  down  to  the  adamantine  pillars  of  the  uni- 
verse, and  compared  with  which  the  so-called  laws  of  association  ttt 
mere  empiricism.    The  law  is  also  of  Hegelian  content — rivaliii|t  tiuit 
cocoon  dot  Werdun,  and  out  of  it  shall  bo  woven  all  the  pbciiooieiii 
of  unfolding  intelligence,    Keflex  action  we  have  already  st'cn  Mr. 
Bain  incorporate  in  Psychology ;  Mr.  Spencer  shows  how  it  nnvw 
rily  arises  out  of  develojiing  Ufe.    Instinct,  too,  Mr.  Bain  picfiio  (a 
his  analysis  of  ideas ;  Wr.  Spencer  evolves  it  out  of  reflex  wiiciL 
With  the  increasing  complexity  of  esperience  Memory  ari«v!<,  aoJ 
Mill's  "  insoluble  problem  "  is  solved.    The  chapter  on  Reason  i«,  \fT- 
baps,  the  liuest  synthetic  esposition  in  the  literature  of  pKycliu^v. 
Reason,  like  Memory,  is  shown  to  be  developed  by  an  luseusihle  tna- 
sitiou  out  of  instinct ;  and  Locke  ia  rccouoilcd  with  Kant  by  tii«  iaut-  \ 
ventiou  of  that  theory  of  the  secular  transmission  of  mental  M<|iii»'  | 
tions  which  has  become  so  familiar  that  it  ia  now  difliciilt  to  if]it* 
ciato  its  daring  originality.    Feeling,  like  Reason,  arises  i'Uti>l  m-  , 
etinct ;  and  omotious  of  the  greatest  complexity,  power,  and  slttrut-  | 
uesB,  are  formed  out  of  the  simple  aggregation  of  large  gmiips  of  rni*  i 
tional  states  into  still  lui'gcr  gronps  through  endless  past  age*.  TNt  ' 
out  of  the  feeble  beginnings  of  Hie  have  been  woven  all  the  mr. 
tions  of  miud,  up  to  the  highest  abstractions  of  &  Uegel  and  iLi  luir 
nitely  complex  and  voluraiuons  emotions  of  a  Beethoven.  'Well 
French  writer  say  :  "  Si  on  la  rapproche  par  la  pcos^o  dcs  lent 
de  Locke  ct  de  CondiUac  sur  ce  si^el,  la  geueae  seusnalisle 
d'une  simpliciti^  enfanline." ' 

Hitherto  the  psychologist,  proceeding  objectively,  has  mad<  M 
of  consciousness  ;  and  it  ia  now  necessary,  in  order  to  justify  liid 
ings  of  the  eyuthctio  method,  to  examine  consciousness  in  Uic 
possible  way — by  analysis.    Setting  out  with  the  highest  c«ucvii 
display  of  mind,  compound  qnaotttative  reasoning,  he  tracks  all 
mental  phenomena  down  to  that  which  is  only  a  change  in  coital 
ncBs,  the  establishment  of  the  relation  of  sequence,  and  provct 
the  genesis  of  inlclligence  has  advanced  in  the  samo  way  as  was  ~^ 
in  the  synthesis — by  the  establishment  and  consolidation  of  reb*' 
of  increa^iug  complexity,    TIius  throughout  all  the  phcno(Dti>4 

'  Bllrol,  '■  Lt  Psvohologle  AngUiM,-  p.  Sl». 


iiiid  tbere  exists  a  unit  j  of  campoaition ;  and  the  doctrines  of  innate 
log,  intuitiona  by  gift  of  God,  supernatural  rcvclalione,  myBlicisiu 
if  til  kinds,  have  the  ground  cut  from  under  them. 

The  very  great  extension  of  plan  which  Mr.  Rpeiicer'a  work  re- 
Kired  between  165S  and  18T0-'72  vas  due  solely  to  the  creation  of 
his  own  philosophy  of  evolution.  That  in  ita  turn  had  Its  initiative 
lyhe  theory  of  tlio  correlation  of  forces  adv.inced  by  Grove  in  1842. 
iMe  new  phiioBophy  conceived  all  existence  to  rcsidt  from  cvoln- 
lioQ  through  diSercntiation  and  integration,  it  was  incumbent  on  Mr. 
ip«iicer  to  show  that  mental  phenomena,  or  at  least  the  physical  cor- 
ulatives  of  them,  can  be  interpreted  in  terms  of  the  redistribution  of 
utter  and  motion,  and  explained  by  a  aeries  of  deductions  from  the 
wnietence  of  force.  This  ia  the  task  of  a  Physical  Synthesis,  which 
iows  the  structure  and  functions  of  the  nervoua  system  to  have  re- 
atted  from  intercourse  between  the  organism  and  ita  environment, 
Ui'I  tbos  ia  laid  the  eoping-stone  of  a  treatise  which  has  delinitively 
uaatitutcd  Psychology  a  science. 

With  the  definitive  constitution  of  the  science  our  inquiry,  which 
^an  with  the  differentiation  of  its  aiibject-matter,  comes  to  an  end. 
Ve  have  seen  mind  slowly  emancipating  itself  from  the  barbaric  Cos- 
KM,  and  raised  into  an  inJepeudent  object  of  speculation.  Once  "  dil- 
9«itiat«d"  it  begins  itself  to  unfold,  and  at  the  same  time  to  gather 
mud  it  the  at  first  alien  facts  of  sensation,  appetite,  and  bodily  feel- 
Ig^ generally.  These  are  increasingly  matter  of  inquiry,  and  theories 
npccting  thcni  take  the  hue  and  shape  of  the  sciences  which  relate 
1  the  material  world.  The  aciouce  of  motion  evolves,  and  the  idea 
f  orderly  sequence  enters  into  Psychology.  Natural  Philosophy 
ilM&om  motion  to  force,  and  Psychology  passes  from  conjunction 
>oaai)ation.  Chemistry  tears  aside  a  corner  of  Nature's  veil,  and  a 
Ivilt  is  ennk  in  a  mysterious  field  of  mind.  The  sciences  of  organic 
Uure  receive  a  forward  impulse,  and  mind  and  life  are  joined  in  in- 
ttricablo  union.  A  philosophy  of  the  universe,  incorporating  all  the 
ifaUBBl,  i»  created,  and  Psychology,  while  .ittaining  increased  inde- 
Indcaoe  M  regards  the  adjacent  sciences,  is  merged  in  that  deductive 
dtftc*  of  the  ICnowable  which  bas  more  widely  divorced,  and  yet 
ton  intimately  united,  the  laws  of  matter  and  of  mind. —  Whslinin- 
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Bt  camille  flammabion. 
■aumt  rnoM  the  pbesou  op  l\  hatphh,  m  /.  FiTzoERALn,  i.  k. 

lIXCE  the  beginning  of  this  century,  our  idea  of  the  universe  has 
y  OiidergODO  a  complete  metamorphosis,  though  but  few  persona 
to  recognize  this  fact.    Less  than  a  century  ago,  the  aavanla 
[ultt«d  the  earth's  motion  (some  still  rejected  it)  pictured  to 
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thematilvea  tlie  system  of  the  universe  as  being  bonDded  by  the 
tier  of  Saturu's  orbii,  at  a  distance  from  ilic  central  t?nii  ci]ii. 
100,000  timcH  the  diameter  of  the  earth,  or  about  eoO,000,OfiO  luilet 
The  Biars  were  Jixtif,  epherically  disiributed,  at  a  distance  but  a  Uitli 
greater  than  that  of  Satiim,  Beyond  this  limit  a  vacant  Apace 
supposed  to  surround  the  universe.  The  discovery  of  Uran 
1'S5,  did  away  at  once  with  this  bolt,  consisting  of  Salnru'g  01 
and  the  frontier  of  solar  domination  was  pushed  out  lo  a  diBtanocfrf 
1,900,000,000  miles  from  the  centre  of  the  system,  that  is  to  fuy,  be- 
yond the  space  which  was  vaguely  supposed  to  be  occupied  by  llifl 
stare.  The  discovery  of  Keptune,  in  1648,  again  removed  xhete  lia- 
its  lo  a  distance  that  would  have  appalled  our  fathers;  tlic  orbit 
scribed  by  this  planet  being  2,862,000,000  miles  from  the  snii. 

But  the  attractive  force  of  the  sun  extends  farther  still  Be_ 
the  orbit  of  Uranus,  beyond  the  dark  route  slowly  traversed  by  N' 
tune,  the  frigid  wastes  of  space  are  traveled  over  by  the  comets  iu  iW 
erratic  courses.    Of  these,  some,  being  controlled  by  the  siiu,  do 
leap  from  system  to  system,  but  move  in  closed  cun-es,  though  at 
tances  far  greater  than  those  of  Uranus  and  Neptune.    Thus  Ilali 
comet  recedes  to  a  distance  of  over  3,200,000,000  miles  from  the 
the  comet  of  1811,  38,000,000,000  ;  and  that  of  1060,  76,000,000,1 
The  period  of  the  last-named  comet  is  6,800  years. 

Still  these  figures  can  scarcely  be  compared  to  those  which 
sent  tlie  dtfilances  of  the  stars,  ^Vhat  means  have  we  of  mtuui 
these  distauces  ?  Here  the  diameter  of  the  earth  will  not  serve  as  rti 
base  of  the  triangle,  as  when  we  measure  the  moon^s  distance;  not 
caa  we,  as  in  the  case  of  the  sun,  get  any  assistance  from  auothcr 
planet.  However,  fortunately  for  ns,  the  arrangement  of  our  -'Vf'fi 
affords  us  a  means  of  measuring  thcBe  distant  perspectivca;  ouii  lliis 
while  demonstrating  over  again  the  earth's  motion  round  ibc  mIi 
luruB  that  motion  to  account  lor  the  soluliou  of  the  greatest  of  tftrt- 
Domical  problems. 

In  revolving  round  llie  sun,  at  the  distance  of  02,000,000  mile*, 
earth  annually  describes  an  ellipse  of  about  600,000,000  imlvf. 
diameter  of  this  orbit  is  164,000,000  miles.    As  the  earth's  revolntioS' 
round  the  sun  is  performed  in  a  year,  the  earth,>at  any  given  in 
will  bo  opposite  lo  the  point  where  it  stood  sis  mouths  before,  a» 
to  the  point  where  it  will  stand  six  months  later.    Here  is  a  11 
sufficient  length  to  serve  as  base  of  a  triangle  the  apex  of  which 
be  a  star. 

The  process,  then,  for  measuring  the  distance  of  a  star  frttm 
earth  consists  in  minutely  observing  this  star  at  an  interval  of  «' 
months,  or  better,  for  a  whole  year,  noting  whether  it  rem.iins  fii«l 
or  whether  it  undergoes  some  little  appreciable  displacement  of  jwt 
spective,  owing  to  the  annual  displacement  of  the  earth  around  tin 
siiu.    If  it  remains  fixed,  this  is  because  it  is  at  an  infinit«  HfUU 


I 


DrSTAN-'CES  OP  TEE  STAHS. 


4^5 


froni  no — at  the  borixon  of  the  bcavenB,  so  to  speak — and  our  base- 
line of  181,000,000  miles  18  as  nothing  in  Qoniparieon  wilh  tliis  remote- 
ness. But  if  it  is  (lisplaced,  then  we  know  that  it  annually  describes 
Ismail  ellipse,  corresponding  to  the  annnnl  revolution  of  the  eartli. 
Every  one  has  remarked,  while  traveling  by  rail,  how  the  trees  and 
otlier  objects  near  at  hand  move  in  a  direction  contrary  to  our  own, 
Iheir speed  being  greater  in  proportion  to  their  nearness;  whereas 
dislnnt  objects  on  the  horizon  remain  fixed.  This  same  effect  ia  pro- 
duced in  space,  iii  oonsequence  of  our  annual  motion  ronnd  the  san, 
Bouhough  we  move  incomparably  swifter  than  an  express-train,  our 
rjte  being  I,6:j2,0O0  lailes  per  day,  and  69,000  per  hour,  the  stars  are 
»  distant  that  they  Bcarocly  budge.  Our  184,000,000  miles  of  dis- 
plicoment  are  almost  nothing  as  concerns  even  the  nearest  of  them. 
The  inhabitants  of  Jupiter,  Satnrn,  Uranus,  or  Neptune,  with  their 
nrbits  five,  nine,  nineteen,  and  thirty  times  as  large  as  ours,  could  de- 
Umine  the  distance  of  a  far  greater  number  of  stars  than  we. 

This  mode  of  measnring  the  distance  of  the  stars  by  tlio  perspco- 
tivu  effect  produced  by  the  earth's  aanniil  displacement  was  anlici- 
plled  by  the  astronomers  of  the  eighteenth  century,  and  in  particular 
by  Bradley,  who,  while  attempting  to  measure  the  distanoes  of  the 
Kan  by  comparing  together  observations  made  at  an  inteiTal  of  six 
Rwnlhs,  discovered— something  else.    Instead  of  finding  the  distance 

Ibe  fltxre  on  which  his  observations  were  directed,  he  discovered  a 
)cry  important  optical  phenomenon,  viz.,  the  abtrration  of  Uyht,  the 
sffiict  produced  by  the  motion  of  light  and  the  motion  of  the  earth 
:»nnbined.  Similarly,  William  Hcrsehel,  while  seeking  the  parallaxes 
ifthe  stars  by  comparing  bright  stars  with  their  nearest  neighbors, 
llKovered  the  systems  of  double  stars.  So,  too,  Fraunhofer,  while 
iKkhig  the  limits  of  the  colors  in  the  solar  spectrum,  discovered  the 
lUorption  rays,  the  stady  of  which  has  given  rise  to  Spectrum  Analy- 
Hli  Tlio  history  of  the  sciences  shows  that  fre»|uently  discoveries 
late  bcpn  made  in  the  course  of  investigations  which  had  but  little 
lo  do  with  them  directly.  Columbus  discovered  the  New  World  while 
lining  to  reach  the  eastern  coast  of  Asia  by  sailing  to  the  west.  He 
wnld  never  have  discovered  it,  would  never  have  sought  for  it,  had 
Uknown  the  true  distance  between  Portugal  and  Kamtchatka. 

It  was  not  till  1840  that  the  distance  of  any  of  the  stars  was  as- 
ntaincd.  This  discovery  is,  therefore,  of  recent  date,  and  we  are 
tly  now  beginning  to  form  an  approximate  idea  of  the  real  distances 
rhich  separate  us  from  the  stars.  The  parallax  of  the  star  61  in  the 
which  was  the  first  to  be  determined,  was  ascertained  by  Bes- 
d,  uid  was  the  result  of  observations  made  at  KOnigsberg  from 
UTloIMO.  In  1612,  Arago  and  Mathieu  had  made  observations 
1  (his  star,  but  without  reaching  any  certain  results.  The  parallax 
Alpha  iti  tlie  Lyre  was  found  by  Struve,  in  the  course  of  obscrva- 
nit  Diode  at  Dorpat  between  1S35  and  1638  ;  but  it  was  not  pob- 
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liahed  till  uflcr  the  year  1810.     The  same  is  to  be  saiij  of  . 
til  Centaur,  oltaorved  iu  1832  and  io  1839  on  llie  Cttpo  kA 
Hope  Ify  Henderson  and  Matlear ;  this  is  the  nearCM  to  lis 
the  fitar^. 

There  are  two  ways  of  determining  these  parallaxes,  Tho  fir 
to  comparL'  together  t)je  positions  observed  at  intervals  of  six  mo 
the  other,  to  discover  an  apparent  motion  in  a  star  {as  compared 
u  motionless  Rtar  situated  at  a  far  greater  distance  than  that  it  li 
studied) ;  this  npjiarent  motion  being  due  to  the  persjwctive  pro< 
by  the  annual  revolution  of  the  cartli  iu  its  orbit.  This  is  the  ni( 
mostly  employed  now.  Galileo,  in  his  "  Dialogues ; "  Gregory,  i 
"  Proceedings  of  the  Royal  Society  "  (1CV5) ;  Hnyghens,  in  bis  " 
motheoros,"  published  in  1695  ;  Coudorcet,  in  his  "  lllayt  of  Roci 
in  1773;  and  William  HerBcbel,  in  1781,  have  deHcribed  both  met 
Hooke,  Flamstead,  Cassini,  Bradley,  Kobert  Long,  Hcrschel,  P 
and  Brinkley,  strove,  from  1674  to  1820,  to  determine  the  Broall  > 
tily  of  the  apparent  movement  of  the  brightest  starB,  which  ufe 
be  regarded  aa  tho  uearcat ;  but  their  efforts  were  fruitless,  owin 
the  inconsiderable  amount  of  this  motion.  There  was  need  of  ti 
ments  of  the  utmost  precision,  a  rigid  spirit  of  observation,  and  a 
domitablc  patience,  in  order  to  get  at  trustworthy  reanlts. 

Since  1840  the  attention  of  astronomers  has  been  ofteniinK 
rected  to  this  investigation,  nnd  thoueands  of  calculations  have 
made.  With  gri'at  difficulty  astronomers  have  succeeded  in  d 
mining  tho  parallusos  of  a  ftw  stars.  But  tlic  inevitable  errol 
observation  often  involve  the  results  in  obscurity.  Let  the  M 
only  bear  in  mind  that  there  is  not  one  star  that  is  sufficiently  on 
give  na  a  parallax  of  o«e  second!  A  second  is  the  dinicD^io 
which  would  be  reduced  a  circle  one  metre  (3  ft,  3,37  in.)  in  di.m 
carried  away  to  a  distance  of  200  kilometres  (127.72  miles)  fron 
eye.  This  appears  to  bo  less  than  nothing:  it  is  equal  to  the  I 
nesB  of  a  hair  stretched  at  tho  distance  from  the  eye  of  20  meim 
feet).  The  apparent  annual  movement  of  a  star,  whose  dist.inre 
be  known,  is  pcrfonned  altogether  within  this  infiniteeimul  * 
For  an  observer  on  the  star  that  is  nearest  to  us,  this  bair  would 
ceal  the  whole  space  between  the  earth  and  the  sun. 

Aa  no  star  offers  a  parallax  of  one  second,  it  follows  that 
nearest  of  the  stars  is  distant  from  earth  no  less  than  200,^ttS  1 
92,000,000  miles.  The  space  which  surrounds  the  planetary  BJ^t 
void  of  stars  to  that  distance  at  least. 

The  star  which  is  nearest  to  us,  Alpha  of  Centaur,  has  a  jnt 
of  0.'91.  Its  distance  from  earth  is  220,400  times  the  rudius  o 
earth's  orbit,  or  21,000,000,000,000  miles.  This  is  ont  rttighlior 
and  its  distance  is  probably  the  minimum  distance  between  stK 
star — 21,000,000,000,000  mileg.  Each  of  these  stars  sktnvs  wi 
own  light — is  a  sun  like  oar  own. 


The  second  star,  in  the  order  of  diBtancea,  U  01  Cygni.  Its  jjarallas 
is  0,'il,  and  its  remoteness  37,000,000,000,000  milea. 

Of  tbc  thottsauda  of  etars  tvliicli  have  been  studied,  we  know  tlie 
diiUnoes  of  only  Iweuty,  Among  these  we  may  signalize  Sirius,aBun 
1,B88  limes  larger  than  our  ovu,  surrounded  by  a  Byslem  of  Itoavcniy 
Wii;s,  Beveral  of  wliiob  are  already  known,  and  distant  from  US 
ei,()aD,000,OOO,OO0  miles  ;  the  Polar  Star,  which  is  a  double  star,  distant 
1S2,|)00,000,OOU,000  miles;  and  Ciipelln,  distant  4115,000,000,000,000 
■Ml  space  which  is  traversed  by  light  in  seventy-one  years  and  eight 
moaths;  so  that  the  luminoiis  ray  which  reaches  us  from  this  tine  star 
in  1ST4  must  have  started  out  in  1803  I  Capella  might  have  been  ex- 
linguishcd  in  1804,  but  we  Hhould  see  it  still.  It  might  go  out  to-day, 
and  vet  the  inhabitants  of  the  earth  would  continue  to  admire  it  in 
their  heavens  until  1940.  Conversely,  if  there  existed,  on  the  planets 
fiarilating  round  Capella,  minds  whoBe  tranecendent  vision  could 
tlieDc«  descry  our  little  earth,  lost  as  it  is  amid  the  sun's  rays,  they 
■lould  now  see  the  earth  of  the  year  1803,  and  would  be  seventy-one 
Jtut  eight  months  behindhand  in  its  history.  These  are  the  stars  that 
lie  nearest  to  us.    The  others  are  incomparably  more  remote. 

Tlii're  are  stars  whose  liglit  cannot  reach  us  in  less  than  100,  1,000, 

KOO  years,  though  light  travels  at  the  rate  of  185,000  miles  per 
traverse  the  sidereal  world  of  which  wo  form  part  (the  Milky- 
^V),  light  takes  15,000  years. 

To  reach  us  from  certain  of  the  nebuls,  it  must  travel  for  300  times 
Ike  period,  or  5,000,000  years. 

Let  the  imagination,  that  is  not  appalled  by  these  immensities, 
ilriTe  to  conceive  of  tliem.  If  it  does  not  experience  the  "vertigo 
oTtbo  infinite,"  let  it  calndy  contemplate  these  abysses,  .ind  realize  the 
P«ition  of  the  earth  and  of  man  m  presence  of  them.    Thus  will  it 

tsome  conception  of  the  discoveries  made  by  sidereal  astronomy, 
nch  arc  the  dimensions  actually  measured  in  tlie  general  conatitu- 
of  the  universe.    As  yet  we  are  only  at  the  vcRtibule  of  the  edifice, 
^ihc  edge  of  tlie  abyss  of  infinitude :  and  wo  shall  never  penetrate 
br  beyond. 
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Bv  PaoriBiOk  QOLDWIN  SMITH. 


FORSYTH'S  bill  for  removing  the  electoral  disahililiea  of 
woruen,  the  second  reading  of  which  is  at  hand,  has  received 
lev  Atl«Dtion  than  the  subject  deserves.    The  residuum  was  enfran- 
IfeKl  for  tbc  sake  of  lis  vote  by  the  leaders  of  a  party  which  for  a 
jvan  had  been  denouncing  any  e-xtenaiou  of  the  suffrage,  even 
9  tbo  iDoet  intelligent  artii^ans,  on  the  ground  that  it  would  place 


political  power  in  unfit  hiinds.  An  analogous  stroke  of  strategy, 
seems,  ia  now  mcditatcil  \>y  tlic  same  tacticiauB  iu  the  case  of  femal 
auffragG,  the  motion  in  favor  of  which  is  hrought  forward  by  one  oi 
their  &ii]iporlors,  and  has  already  received  tlie  adhesion  of  iheir  chirf 
The  very  foundations  of  society  &re  touched  when  party  tampen  mt| 
ttie  relations  of  t  he  sexes.  fl 

In  England  the  proposal  at  present  ia  to  give  the  sufirage  onlftv 
unmarried  women  being  householders.  But  the  drawing  of  this  Latd- 
and-faat  line  is  at  the  outset  contested  by  the  champions  of  wome 
rights;  and  it  seems  Impossible  that  the  distinction  should  be  ma 
tained.  The  lodger-fr.mchiae  is  evidently  the  vanishing-point  of  I 
feudal  connection  between  political  privi lego  and  the  possession  I 
bouses  or  land.  The  suttrage  will  become  personal  in  England,  i 
has  elsewhere.  If  a  property  qualification  remains,  it  will  he 
embracing  all  kinds  of  property :  money  settled  on  a  married  wo 
for  her  separate  use,  as  well  aa  the  house  or  lodgings  occupied  hj 
widow  or  a  spinster.  In  the  counties  already,  married  women  III 
qualifications  in  the  form  of  land  settled  lo  their  separate  use;  and  I 
notion  that  a  spinster  in  lodgings  is  specially  entitled  to  thesad 
as  the  head  of  a  household,  is  one  of  those  pieces  of  mctaphyw"! 
which  tlie  politicians  who  affect  to  scorn  any  thing  metaphyaiful  I 
apt  themselves  unwarily  to  indulge.  If  the  present  motion  b  c»fi 
the  votes  of  the  female  householders,  with  that  system  of  ekvtla 
pledges  which  is  now  enabling  minorities,  and  even  small  roiuoriticti  ^ 
to  control  national  legislation,  will  form  the  crow-bar  by  which  ' 
nest  barrier  will  be  speedily  forced. 

Marriage  itself,  as  it  raises  the  position  of  a  woman  in  the  fjM^ 
all  but  the  very  radical  section  of  the  Woman's  Right  parly,  ro 
hardly  bo  treated  aa  politically  penal.    And  yet  an  act  conf<TriuK  I 
suffrage  on  married  women  would  probably  be  the  moat  momfntO 
step  that  could  be  taken  by  any  legislature,  since  it  would  declan'i 
family  not  to  be  a  political  unit,  and  for  the  first  time  authorii 
wife,  and  make  it  in  certain  cases  her  duty  as  a  citizen,  to  act  puWif 
in  opposition  to  her  husband.    Those  at  least  who  hold  the  family  1 
be  worth  aa  much  as  the  state  will  think  twice  before  they  coot 
such  a  change. 

With  the  right  of  electing  must  ultimately  go  the  right  of  ' 
elected.    The  contempt  with  which  the  cnndidaiure  of  Mrc  Vic 
Woodhull  for  the  presidency  was  received  by  some  of  the  advo 
of  female  suffrage  in  America  only  showed  that  they  bad  not  eonsii" 
ered  the  consequencea  of  their  own  principles.    Surely  she  who  gi 
the  mandate  is  competent  herself  to  carry  it.    Under  the  parliami,-n~ 
system,  whatever  the  forms  and  phrases  may  be,  the  consiiluo 
are  the  supreme  arbiters  of  the  national  policy,  and  decide  not 
who  shall  be  the  legislators,  biit  what  sliall  be  the  course  of  legiila 
They  have  long  virtually  appointed  the  ministers,  and  now  they 
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poiut  ihem  actually.  Tmoo  the  Government  lias  been  changed  by  a 
ptiiUdCc,  and  on  the  second  occasion  the  budget  was  submitted  to 
the  cDiistituencies  as  directly  ns  ever  it  was  to  tlio  House  of  Commons. 
Tliere  may  be  some  repugnance,  natural  or  traditional,  to  be  overcome 
ID  admitting  women  to  seats  in  Parliament ;  but  there  is  aliio  some 
repugnance  to  be  overcome  in  throwing  them  into  the  turmoil  of  con- 
tested elections,  in  which,  as  soon  as  female  suffrage  is  carried,  some 
Jtdies  will  unqQestiouably  claim  their  part. 

B^fiere  are  members  of  Parliament  who  shrink  from  the  step  which 
nmj  are  now  urged  to  take,  but  who  fancy  that  they  have  no  choice 
left  lliem  because  the  municipal  franchise  has  already  been  conceded. 
Tiie  municipal  franchise  was  no  doubt  intended  to  be  the  thin  end  of 
ihiiwedgc.  Nevertheless  there  is  a  wide  step  between  this  and  the 
Utinnal  franchise;  between  allowing  female  inBacnce  to  prevail  in 
llio  diiiposition  of  school-rates,  or  other  local  rates,  and  allowing  it  to 
pfevAiI  in  the  supreme  government  of  the  country.  To  see  that  it  ia 
•0,  we  have  only  to  imagine  the  foreign  policy  of  England  determined 
1);  the  women,  while  that  of  other  countrioH  is  determined  by  the  men; 
Md  this  in  the  age  of  Bismarck, 

The  writer  of  this  paper  himself  once  signed  a  petition  for  female 
ohold  BuSragc  got  up  by  Mr.  Mill.  He  has  always  been  for  en- 
;  the  number  of  active  cilizens  as  much  as  possible,  and  widening 
tWis  of  government,  in  accordance  with  tlie  maslm,  which  secma 
to  hin  tbc  sum  of  political  philosophy,  "  That  is  the  best  form  of 
■Mkent  which  doth  most  actuate  and  dispose  all  parts  and  mem- 
^Wrtlie  commonwealth  to  the  common  good."  He  had  not,  when 
U  tigned  the  petition,  seen  the  public  life  of  women  in  the  United 
Stiles.  But  he  was  Jed  to  reconsider  what  he  had  done,  and  prevented 
Iiom  going  further,  by  finding  that  the  movement  was  received  with 
ttistnigt  by  some  of  the  best  and  most  sensible  women  of  his  acquaint- 
lue,  who  feared  that  their  most  valuable  privileges,  and  the  deepest 
lOiirces  of  tbcir  happiness,  were  being  jeopardized  to  gratify  the  polit- 
icil  aspirations  of  a  few  of  their  sex.  For  the  authority  of  Mr.  Mill, 
is  til  OBSea  where  his  judgment  was  unclouded,  the  writer  felt  and 
Hill  feels  great  respect.  But,  since  that  time,  Mr.  Mill's  autobiograpby- 
lu>  appeared,  and  has  revealed  the  history  of  his  extraordinary  and 
linotC  portentous  education,  the  singular  circumstances  of  his  mar- 
Mge,  hallucination  (for  it  surely  can  be  called  nothing  less)  as  to 
Ite  snparalleled  genius  of  his  wife,  and  pccnlianties  of  character  and 
Uaperamcnt  anch  as  could  not  fail  to  prevent  him  from  fully  ajjpre- 
(iltiog  the  power  of  influences  which,  whatever  our  philosophy  may 
Kign  and  will  continue  to  reign  supremo  over  questions  of  this 
kind.  To  him  marriage  was  a  union  of  two  philosophers  in  the  pur- 
nit  of  truth ;  and,  in  his  work  on  the  position  and  destiny  of  women, 
Monlf  does  he  scarcely  think  of  children,  but  sex  and  its  influences 
Mm  hardly  to  be  present  to  his  mind.    Of  the  distinctive  excellence 
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and  beflnty  of  the  female  character  it  does  not  sp]'^"'^  ^^"^ 
fonneil  any  idea,  tlioogh  he  dilates  on  the  epeciul  qualities  oi  tba 
ft- male  miod. 

Mr.  Mill  has  aDowcd  us  to  see  that  bis  opinions  as  to  the  poliiiml 
position  of  women  ivere  formed  early  in  his  life,  probably  before 
had  studied  history  rationally,  perhaps  bofore  the  rational  stud]' 
history  had  even  come  into  existence.  The  consequence,  nith 
deference  to  bia  groat  name  be  it  eaiJ,  is  that  his  historical  pre«n 
ment  of  the  case  is  fundamentally  unsound.  He  and  his  discijJ 
represent  the  lot  of  the  woman  aa  having  always  been  delennin 
by  the  will  of  the  man,  who,  according  to  them,  has  willed  that  s 
should  be  the  slave,  and  that  he  should  bo  her  master  and  her  irrnnL 
"Society,  both  inthi8"(tUe  ease  of  marriage)  "and  other  cssti!,  hu 
preferred  to  attain  its  object  by  foni  rather  than  by  fair  means;  l- 
this  is  the  only  case  in  wbioli  it  has  substantially  persisted  in  iht 
even  to  the  present  day."  This  is  Mr.  Mill's  fundamental  as5ani[itioa 
and  from  it,  as  every  rational  student  of  histoTy  is  now  aware,  Ccad 
sioua  utterly  erroneous  as  well  as  injurious  to  btimanlty  must  flo 
The  lot  of  the  woman  has  not  beeu  determined  by  the  will  of  ihi'  liiii 
at  least  in  any  considerable  degree.  The  lot  both  of  the  man  ami  tirt 
woman  has  been  determined  from  age  to  age  by  circnmstance*  t>i\w 
which  the  will  of  neither  of  them  had  much  control,  and  wtioh  ntith 
could  be  blamed  for  accepting  or  failing  to  reverse,  Mr,  Mill,  n 
those  who  with  him  assume  tliat  the  man  has  always  willed  tiiol 
should  himself  enjoy  political  rights,  and  that  the  womsn  should 
his  slave,  forget  that  it  is  only  in  a  few  countries  that  man  does  pi^ 
political  rights ;  and  that,  even  in  those  few  conntries,  freedom  i»  l 
birth  almost  of  yesterday.  It  may  probably  be  said  that  the  mno 
of  men  who  have  really  and  freely  exercised  the  snflrage  up  to  ' 
present  time  is  not  much  greater  than  the  number  of  those  who  h» 
in  different  ages,  and  in  various  ways,  laid  down  their  lives  or 
personal  sacrifices  of  other  kinds  in  bringing  the  suffrage  inioexisl 

In  the  early  stages  of  civilization  the  family  was  s.Kially 
legally  as  well  as  politically  a  unit.  Its  head  represented  thn  wii 
faonsehold  before  the  tribe,  the  slate,  and  all  persons  and  bodies  wi 
out;  while  within  he  eiercised  absolute  power  over  all  the  mcni' 
male  as  well  as  female,  over  his  sons  as  well  as  over  hin  wife 
daughters.  On  the  death  of  the  head  of  &  family  his  eldest  son  sto" 
Into  his  place,  and  became  the  representative  and  proteetor  of 
whole  household,  including  the  widow  of  the  deceased  chief, 
system,  long  retained  in  conservative  Rome,  was  there  tho  souR* 
the  national  respect  for  authority,  and,  by  an  expansion  of  fwr" 
from  the  family  to  the  community,  of  the  patriotism  which  prod"" 
and  sustained  Roman  greatnesB.  But  its  traces  lingered  far  down 
history.  It  was  not  male  tyranny  that  aulhoriied  a  Tudor  qoccn 
send  members  of  the  royal  household  to  the  Tower  by  her 
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authority  ns  the  mistrces  of  ttic  family,  without  regard  to  tbe  common 
lawnguinat  arbitrary  imiirisonraent.  Such  a  coDBtitution  was  esecn- 
tiallu  iLe  existence  of  the  liimily  in  primitive  times;  without  it,  the 
germs  of  nstions  and  of  humanity  would  have  perished.  To  suppose 
tint  il  was  devised  by  the  male  ses  for  the  gratification  of  their  own 
t^imioal  propensities  would  lie  most  absurd.  Il  was  at  least  as  mut'ti 
D  niKessily  to  the  primitive  woman  as  it  was  to  the  priiuilivc  man.  It 
iisiill  &  necessity  to  woman  iu  the  countries  where  the  primitive  type 
ofwciety  remains.  What  would  be  the  fate  of  a  female  Bedouin,  if 
she  were  suddenly  invested  with  woman's  rights  and  emancipated 
from  tbe  protection  of  ber  husband  ? 

That  the  present  relation  of  women  to  their  husbands  literally  has 
iu  origin  in  slavery,  and  is  a  bideous  relic  of  that  system,  is  a  theory 
irbicb  Mr.  Mill  sets  forth  in  langnage  such  as,  if  il  could  sink  into  the 
b<vt«  of  those  to  whom  it  U  addressed,  would  turn  all  afil-ction  to  bit- 
tesMB,  and  divide  every  household  against  itself.  Yet  this  theory  is 
iritlioat  historical  tbuadatioo.  It  seems,  indeed,  like  a  figiiro  of  invec- 
Utt  heedlessly  converted  into  history.  Even  in  the  most  primitive 
tUBM,  and  those  in  which  the  subjection  of  the  women  was  most  com- 
\it^,  the  wife  was  clearly  distinguished  from  the  slave.  The  lot  of 
Bmb  is  dilTereut  from  that  of  Hagar ;  the  authority  of  Ilector  over 
Aodromacbo  is  absohitc,  yet  no  one  can  confound  her  position  with 
till  of  her  handmaidens.  The  Roman  matron  who  sent  her  slave  to 
b»  cmcified,  the  Southern  matron  who  was  the  fierce  supporter  of 
Mirery,  were  not  themselves  slaves.  Whatever  may  now  be  obsolete 
U  the  relations  of  husb.md  and  wife  is  not  a  relic  of  slavery,  but  of 
[HViiitive  marriage,  and  may  be  regarded  as  at  worst  an  arrangement 
indispensable  which  has  survived  its  hour.  Where  real  elavery 
tku  eii»t«d,  it  has  extended  to  both  sexes,  and  it  has  ceased  for  both 
Utbsaame  tim&  Even  the  Oriental  seclusion  of  women,  perhaps  the 
*oett  conditinn  in  which  the  sex  has  ever  been,  has  its  root,  not  in  the 
tl(Tt-owning  propensity  so  much  as  in  jealousy,  a  passion  which, 
Hon^Ii  extravagant  and  detestable  in  its  esccsiiive  manifestation,  i a 
•rt  vitliout  an  element  of  affection.  The  most  beautiful  building  in 
U«  EaM  is  that  in  which  Shah  Jehan  rests  by  tbe  side  of  yourmahaL 
If  ihtt  calm  and  philosophic  nature  of  Mr.  Mill  is  ever  betrayed  into 
ririmoa,  it  id  tn  his  denunciations  of  the  present  institution  of  marriage. 
B*  drincU  it  as  n  despotism  fall  of  mutual  degradation,  and  fruitful  of 
|t'irUK«  or  affections  except  the  debased  virtues  and  the  miserable 
of  the  master  and  theslave.  The  grossest  and  most  degrnd- 
of  Oriental  slavery  are  used  to  designate  the  relations  of 
and  wife  throughout  the  whole  book.  A  husband  who  desirea 
*a  lovo  U  merely  seeking  "  to  have,  in  the  woman  most  nearly 
with  Jiim,  not  a  forced  slave,  but  a  willing  one — not  a  slave 
,  bat  a  favorite."  Ilnsbands  have,  therefore  "  put  every  thing 
lo  eoalave  the  minds  of  their  wives."    If  a  wife  is  intensely 
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attached  to  her  husband,  "  eraclly  as  much  may  be  eaid  of  domes 
slavery.  ...  It  is  part  of  the  irony  of  life  that  the  strongest  feeling* 
devoted  grntituJe  of  which  human  nature  seems  to  be  eiisceptibii'  i 
called  forth  in  human  beings  toward  those  who,  having  thi-  power 
tirely  to  crush  their  earthly  existence,  voluntarily  refrain  t'rum  u»i" 
their  power."  Even  children  are  only  links  in  the  chain  of  hoiiilji 
By  the  aSectiona  of  women  "  are  meant  the  only  ones  iLey  are  alloir 
to  have — those  to  the  men  with  whom  they  are  connected,  or  to  t 
children  who  constitute  an  additional  and  indefeasible  tie  between  lli 
and  a  man."  The  Jesuit  is  an  object  of  sympathj-  becauao  be  is  t 
enemy  of  the  domestic  tyrant,  and  it  is  assumed  that  the  hu^thaml 
have  no  motive  but  the  love  of  undivided  tyranny  for  objecting  to 
iug  superseded  by  an  intriguing  interloper  in  hia  wife's  affections, 
though  a  wife  would  regard  with  complacency,  say  a  female  8[iirit 
ist,  installed  liegidc  her  hearth  I  It  ib  impossible  to  doubt  that  Mr.^Ii 
viewp,  in  writing  such  passages,  were  colored  by  the  incidents  (if 
life.  Bui  it  is  by  circulating  his  book  and  propagating  his  noli 
that  the  petitions  in  favor  of  female  suSrage  have  been  obtained. 

The  anomalies  in  the  property  law  affecting  married  women, 
which  remedial  legislation  has  recently  been  directed,  are  like  w*" 
ever  is  obsolete  in  the  relations  between  the  sexes  generally,  not  Jtr 
erate  iniquities,  but  survivals.    They  arc  relics  of  feudalism,  or  of  S 
more  primitive  institutions  incorporated  by  feudalism  ;  and,  while 
system  to  which  they  belonged  existed,  they  were  indispensable 
of  it,  and  must  have  been  so  regarded  by  both  sexes  alike.  Any 
who  is  tolerably  well  informed  ought  to  be  ashamed  to  represent  lli 
as  the  eonlrivaiicee  of  male  injustice.    It  is  not  on  one  sex  only  1 
the  relics  of  feudalism  have  borne  bard. 

The  exclusion  of  women  from  professions  is  cited  as  another  p 
of  constant  and  immemorial  injustice.    But  what  woman  askvd 
wished  to  be  admitted  to  a  profession  fifty  or  even  five-and-twentv  j\ 
ago  ?    AAHiat  wom.an  till  quite  recently  would  have  been  ready  to 
nounce  marriage  and  maternity  in  order  that  she  might  devote  be 
to  law,  medicine,  or  commercial  pursuits  ?    The  fact  is,  the  demand 
coDDCCtcd  with  an  abnormal  and  possibly  transient  stale  of  thin 
The  expensiveness  of  living,  in  a  country  where  the  fashion  is  wl  " 
millionaires,  combined  with  the  overcrowded  condition  of  the  very  " 
iogs  to  which  women  are  demanding  admission,  has  put  extraord' 
ditBculties  in  the  way  of  marriage.    Many  women  are  ihus  lefl  wl" 
out  an  object  in  life,  and  ihey  natuially  try  to  open  for  tlicmwl 
some  new  career.    The  utmost  sympathy  is  due  to  them,  .^ud  every 
cility  ought  in  justice  to  be  afforded  them ;  though  unhajipily  tliv  x 
tion  of  fresh  competitors  for  subsistence,  to  a  crowd  iu  which  litt 
famine  has  already  been  at  work,  will  be  as  far  as  posBihle  from  rrni 
iog  the  real  root  of  the  evil ;  to  say  nothing  of  the  risk  w  hich  a  woaiS 
must  run  in  committing  herself  irrevocably  to  a  precarious  calling  an 
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agatoflt  herself  the  gate  of  domestic  life.    But  the  demand,  as 
» Wen  already  said,  ia  of  yesterday,  and  probably  in  its  serious  form 
u  yet  confined  to  the  countriee  in  whivh  the  special  impediments  to 
Iv  marriages  exist.  In  the  lXniti.'d  States  it  i»  not  easy  to  diEtingaish 
Ue  jerious  demand  from  a  passion  for  emulating  the  male  sex  which 
ka>  audoubtedly  taken  possession  of  some  of  the  women  there,  as  it 
iook  possession  of  women  under  the  Roman  Empire,  who  began  to  play 
e  gladiator  when  other  excitemeots  were  exhausted.    With  regard 
the  profession  of  law,  indeed,  so  far  as  it  is  concerned  wiih  the  ad- 
ftinistration  of  justice,  there  is,  and,  while  human  emotions  retain  their 
bree,  always  will  be,  a  reason,  independent  of  the  question  of  demand, 
tr  excluding  women,  at  least  for  excluding  one  of  the  two  sexes.  The 
iSaeuce  of  a  pretty  advocate  appealing  to  a  jury,  perhaps  in  behalf  of 
cli«Qt  of  her  own  aex,  would  not  have  seemed  to  Mr.  Mill  at  all  dan- 
tnms  to  the  integrity  of  public  justice;  but  most  people,  and  espe- 
lUy  those  who  have  seen  any  thing  of  sentimental  causes  in  the  United 
tales,  will  probably  be  of  a  different  opinion. 

VThat  has  been  said  us  to  the  professions  is  equally  true  of  the  uni- 
srutieti,  which,  in  fact,  were  schools  of  the  professions.  A  few  years 
[0,  what  English  girl  would  have  consented  to  leave  her  home  and 
ingle  with  male  students?  What  English  girl  would  have  thought 
possible  that  she  could  go  through  the  whole  of  the  medical  course 
lib  male  companions  of  her  studies  ?  Even  now,  what  is  the  amount 
settled  belief  in  the  right,  as  it  is  termed,  of  "  coeducation  ?" 
Itat  Tould  be  said  to  a  young  man  if  he  presented  hinself  in  the 
oiMj  of  that  right  at  the  door  of  Vaasar,  or  any  female  college  ? 
Fitboat  nrraigoing  the  past,  those  whose  duty  it  is  may  consider, 
ith  the  deliberation  which  they  deserve,  the  two  distinct  questions, 
b«ther  it  is  desirable  that  the  education  of  both  sexes  shall  be  the 
me,  and  whether  it  is  desirable  that  the  young  men  and  the  young 
omeu  of  the  wealthier  classes  shall  be  educated  together  in  the  same 
livtraitiea.  BeneStb  the  first  probably  lies  the  still  deeper  question 
brtbvr  it  is  good  for  humanity  that  woman,  who  has  hitherto  been 

Ihftlpmate  and  the  complement,  should  become,  as  the  leaders  in 
^(nnn's  right  movement  in  the  United  States  evidently  desire, 
liTSl  and  competitor  of  man.  Both  she  cannot  be  ;  and  it  is  by 
tauana  clear  that,  in  deciding  which  she  shall  be,  the  aspirations  of 
•  iMidvra  of  this  movement  coincide  with  the  interests  of  the  sex.' 
If  tin.*  education  of  women  lias  hitherto  been  defective,  so  has  that 
am.  We  are  now  going  to  do  our  best  to  improve  both.  Surely 
iaecom|>li»ha>ent  in  the  acquisition  of  which  woman  has  been  con- 
■twd  to  spend  her  time  could  well  be  less  useful  than  that  of  writ- 

'  Tin  i|untioa  of  remilo  (Hlunitiaii  ia  not  here  disciiEsed.    Gut  the  arbiters  of  that 
■toe  irlll  tlo  well  to  bear  la  raiad  lliat  the  happmcse  of  most  vooien  milcrinlly  de- 
d*  M  Ibolr  hSTing  h«allhf  cbildren  \  and  lhat  obildreD  are  aot  likrij  to  be  Uoatthj  {f 
bMtai  of  botli  porenu  are  icverel;  tasked. 
Tot.  T. — 31 
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ing  Greek  and  Latin  verees.    That  the  comparative  absence  ot  wb 
of  creative  genius  among  women  is  due  cDtirely  to  the  social  lyiuniif 
which  has  exi^ludcd,  or  ts  eappoacil  to  have  excluded,  them  liuni  lit- 
orary  and  ecieutifiu  careers,  cannot  be  eaid  to  be  Belf-«videat.  TU^ 
case  of  music,  often  cited,  seems  to  suggest  that  there  ia  auother 
cause,  and  tlial  the  career  of  intellectual  ambitiou  ia  in  most  cases  niA 
likely  to  be  happier  than  that  of  domestic  afiectiou,  though  this  u  no 
reason  why  the  experiment  should  not  be  fairly  tried.    Perhaps  tlw 
intellectual  disabililica  uuder  which  women  have  labored,  even  in  ibt 
past,  have  been  somewhat  exaggerated.    If  Shelley  was  a  cIjiM  Ui 
Mr*.  Mill,  as  Mr.  Mill  says,  no  "social  disabilitieB  "hindered  Mr&MiU 
from  publiahing  poems  which  would  have  eclipsed  Shelley.    The  wnut ; 
once  beard  an  American  lecturer  of  great  eminence  confidently  »' 
cribe  the  licentiousness  of  English  fiction  in  the  early  part  of  the  lait 
ceutury  to  the  cxclusioQ  of  women  from  literary  life.    The  leclurM 
forgot  that  the  most  popular  novelist  of  that  period,  and  rertaislf 
not  the  least  licentious,  was  Mra.  Aphra  Behn.    And  thia  taily'a  dsw  | 
suggests  the  remark  that  aa  the  relations  of  the  sexes  have  lic^n  tin 
most  iutimatc  coneeivable,  the  action  of  character  has  been  reci|>ti)tt^ 
and  the  level  of  moral  ideas  and  sentiments  for  both  pretty  inudi 
same. 

Mr.  Mill,  seeing  that  the  man  is  the  stronger,  seems  to  Aesnmf 
the  relations  between  man  and  woman  must  always  have  hfto  n%* 
lated  simply  by  the  law  of  the  strongest.  But  atrength  is  not  trnaaf. 
The  protector  must  always  be  stronger  than  the  person  under  hii 
tection.  A  mother  ia  overwhelmingly  auperior  in  atrenglb  I" 
funt  child,  and  the  child  is  completely  at  her  merey.  Th«  vrr 
eat  conception  that  humanity  has  ever  formed,  whether  it  be  fviioiifd 
in  reality  or  not,  ia  that  of  power  losing  itself  in  affeotioo.  Tlii*  iaij\ 
be  aaid  without  lapsing  into  what  has  been  called  the  religion  of 
nianity.  St.  Paul  (who  on  any  faypotheaia  ia  an  authoritative  <-> 
of  the  morality  which  became  that  of  Chriaiendom)  preacbi.'- 
nity  plainly  and  even  passionately  enough.  He  affirms  wiib  the  u' 
breadth  the  essential  equality  of  the  sexes,  and  their  necrasary 
tions  to  each  otbet  aa  the  two  halves  of  humanity.  Yet  he  no  h-M 
tine tly  ratifies  the  wtity  of  the  family,  the  authority  of  its  ii 
the  female  need  of  personal  government;  a  need  which,  wI»il 
natural,  has  nothing  in  it  more  degrading  than  the  need  of  pro!:. 

The  "Revolt  of  Woman  "  is  the  name  given  to  the  :w 
a  female  writer  in  America,  who,  by-tbe-way,  claims,  in  %  i: 
perior  complexity  of  organization,"  not  only  ]>oliticKl  eiiualily, 
absolute  supremacy  over  man.    But,  in  this  revolt,  to  wh»t  do 
inaargenls  appeal?    To  their  own  atrength,  or  to  the  justice  and 
tion  of  man  ? 

The  main  factora  of  the  relation  between  tbe  sexes  have  hi' 
been,  and  probably  slill  are,  natural  affection — th«  man**  accd 
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tielpDiate,  tlie  woman's  need  of  a  protector  and  provider,  especially 
wtea  she  Ijecoraes  a  mother,  and  the  common  interest  of  parents  in 
tbeir  children.  One  of  these  factors  must  he  withdrawn,  or  grctitly 
vdiiced  in  importance,  to  warrant  us  in  concluding  thnt  a  fundamental 
■l;iLige  in  the  relation  is  about  to  take  place.  Mr.  Mill  hardly  no- 
k'es  any  one  of  the  lour,  and  he  treats  the  natural  relation  which 
rises  from  them  as  a  purely  arliticial  structure,  like  a  paper  constitii- 
OD  or  »n  act  of  Parliament,  which  legislatures  can  modify  or  abol- 
h  at  their  pleasure. 

Il  has  no  doubt  been  far  from  a  satisfactory  world  to  either  sei ; 
It  unless  we  attach  a  factitious  value  to  public  life  and  to  the  exercise 

public  professions,  it  will  be  very  difficult  to  prove  that  it  has  been 
ore  unsatisfactory  for  one  sex  than  the  other.  If  the  woman  has  had 
If  sorrows  iit  home,  the  man  has  had  his  wars  and  his  rough  struggles 
tfa  Nature  abroad,  and  with  the  sweat  of  his  brow  he  has  reclaimed 
e  earth,  and  iriade  it  a  habitation  for  his  partner  as  well  as  for  him- 
t  If  the  woman  has  had  her  disabilities,  she  has  also  had  her 
ivileges.  War  has  spared  her;  for,  if  in  primitive  times  she  was 
tide  a  stare,  this  was  better,  in  the  days  before  sentiment  at  least, 
Ut  being  massacred.  And  her  privileges  have  been  connected  with 
r  diMbilities.  If  she  bad  made  war  by  her  vote,  she  could  not  liave 
imed  special  respect  as  a  neutral,  nor  will  she  be  able  to  claim  spe- 
J  respect  as  a  neutral  if  she  makes  war  by  her  vote  hereafter. 

lu  the  United  States  the  privileges  of  women  may  he  said  to  ex- 
itd  to  impunity,  not  only  for  ordinary  outrage,  but  for  murder.  A 
isoner,  whose  guilt  has  been  proved  by  overwhelming  evidence,  is 
I  off  because  she  is  a  woman  ;  there  is  a  sentimental  scene  between 
rand  bor  advocate  in  court,  and  afterward  she  appears  as  a  public 
iliRVr.  The  whiskey  crusade  shows  that  women  are  practically  above 
I  lav.  Rioting,  and  injury  to  the  pro|ierty  of  tradesmen,  when 
Bmltt«<l  by  the  privileged  se.v,  are  hailed  as  a  new  and  henelicent 

*Hj  in  public  life;  and  because  the  German  jiopulatlon,  being  less 
^ntal,  ftssertfl  the  principles  of  legality  and  decency,  the  women 
Kaiil  to  have  suffered  martyrdom.  So  far  from  the  American 
llily  boing  the  despotism  which  Mr.  Mill  describes,  the  w.int  of  do- 
■tio  anthorily  lies  at  the  root  of  all  that  is  worst  in  the  politics 
tbv  CniU'd  Stales.  If  the  women  ask  for  the  suffrage,  say  some 
MTican  publicists,  they  must  have  il;  and  in  the  same  way  every 
that  a  child  cries  for  is  apt  to  be  given  it,  without  reflection  as 
Hht  conocquences  of  the  Indulgence. 

^Rwrft  is  therefore  no  reason  for  setting  the  sexes  by  the  ears,  or 
Eng  to  any  change  which  it  may  be  just  and  expedient  to  make  the 
■et  of  a  revolt.  We  may  discuss  on  its  own  merits  the  question 
rtbvr  female  suffrage  wonld  be  a  good  thing  for  the  whole  cora- 
itity.  Tho  inlefeat  of  the  whole  community  mnst  be  the  lest.  As 
atnnU  rights,  tbey  mn$i  be  sought  by  those  who  desire  them,  not 
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in  oomm unities,  but  in  the  primoval  wooda,  where  the  arailabl« 
of  women  will  be  smalL 

Tbe  questiou  wbctLer  female  suffrage  on  an  oxtendcd  scale  i 
for  ihe  wbolo  community  is  probably  identical,  practically  eyt 
with  the  question  whcllicr  it  is  good  for  us  to  have  free  iusiiiut 
not.    Absolute  monarchy  is  founded  on  personal  loyally.  Frefl 
lutions  are  fouudod  on  the  love  of  liberty,  or,  to  spi^nk  more  pre 
OQ  the  prefereuce  of  legal  to  jieraonal  government.    But  the  ]( 
liberty  and  the  desire  of  being  governed  by  law  alone  appear 
charncleristically  male.    Tlie  feraalo  need  of  protection,  of  whi 
long  as  women  remain  physically  weak,  and  so  long  as  they  are 
ers,  it  will  be  impossible  to  get  rid,  ia  apparently  accompanie 
preference  for  personal  government,  which  linds  its  proper  eatist 
in  tbe  tumily,  but  which  gives  an  almost  uniform  bias  to  the  iiolj 
sentiments  of  women.    The  account  commonly  accepted,  of  till 
tionary  tendency  wlilob  all  admit  to  be  generally  characteristic 
sex,  is,  that  tliey  are  priest-ridden,     No  doubt  many  of  thd 
priest-ridden,  and  female  suffrage  would  give  a  vast  increase  of 
to  the  clergy.    But  the  cause  is  probably  deeper  and  more  perm 
being,  in  fact,  the  sentiment  inherent  in  the  female  temperament, 
again  is  formed  by  tbe  noi'mal  functions  and  circumstanct-s  oft 
And,  if  this  is  the  case,  to  give  women  the  franchiee  is  simply  t 
them  the  power  of  putting  an  end,  actually  and  virtually,  to  kl 
cliises  together.    It  may  not  be  easy  to  say  beforehand  exacllj 
course  the  demolition  of  &ee  institutions  by  female  sufirage 
take.    In  tbe  United  Slates  probably  some  woman's  favoriie 
bo  elected  President,  and  reflected  till  bis  power  became  pvi 
and  perhaps  dynastic.    But  there  can  be  little  doubt  that  in  all 
if  power  were  put  into  tbe  bands  of  women,  free  govemniet 
with  it  liberty  of  opinion,  wuuUl  fall. 

In  France,  it  is  morally  certain  that  at  tbe  present  inomi 
voles  were  given  to  the  women,  the  first  result  would  be  th#  n 
tioa  to  power  of  tbe  Bonrbons,  with  their  reactionary  priesihoo 
the  d<>Btniction  of  all  that  has  been  gained  by  the  national  agon 
tbe  last  century.  The  next  result  would  bt  a  religious  cnisadf  ■ 
German  Protestantism  and  ItaUan  freedonu 

But  would  the  men  submit  ?  Would  ihey,  in  compliance  «i 
edict  of  the  women,  and  in  obedience  lo  a  woman's  govvrnmcni 
-down  tlie  tricolor,  hoist  the  white  flag,  bow  their  necks  to  tin*  yi 
reaction,  and  march  against  the  victors  of  Sedan  in  a  cauM ' 
they  detest  ?  This  question  points  to  another  serious  coa«i]<l 
It  is  true  that  law  is  mnch  stronger  now  than  it  was  in  prinilt 
feudal  times,  and  a  woman  is  more  under  itft  protection  and  Icat 
the  private  protection  of  her  husband  and  her  kinsmen.  B< 
after  all,  though  tbe  fact  may  be  rough  and  unwelcome,  reals  I 
torn  on  the  force  of  tbe  community,  and  the  force  of  tbe  commn 
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po  woman  can  imngine  tbat  her  sex  can  execute,  or  in  case  of 
m  reassert,  the  law ;  for  tliat  they  must  look  eutircly  to  the 
The  men  wonld  be  conscious  of  this,  and,  if  any  law  were  made 
ely  in  the  interest  of  tbe  women,  and  iu  contradiction  to  the 
I  of  justice,  they  would  reluae  to  carry  it  into  effect.  In  the 
there  have  been  intimations,  on  the  pari  of  the  women, 
to  make  a  very  lavish  use  of  capital  punishment,  untrani- 
ihe  technical  rules  of  evidence,  Ibr  offenses  or  supposed  of- 
linst  the  ses.  The  men  would,  of  course,  refuse  execution  j 
Id  be  set  at  defiance,  and  government  would  be  overturned. 
J  bad  effects  of  the  public  consciousness  that  executive  force — 
but  indispen.iable  basis  of  law— Lad  been  pailly  removed, 
the  law  was  being  made  by  those  who  had  not  the  power  to 
ato  effect,  would  not  be  limited  to  manifest  instances  of  the 
'  Bex  in  legislation.  In  cases  where,  as  in  Jamaica,  an 
rnment  has  rested  on  two  raccij,  equal,  legally  speaking, 
al  iK>wer,  bnt  of  which  one  was  evidently  inferior  in  real 
i  the  other,  reverence  for  law  has  been  weak,  and  the  result 
.  disastrous.  There  can  be  little  doubt  that,  as  soon  as  the 
■bayonets  are  removed,  there  will  be  another  case  of  tlie  same 
le  Southern  States  ;  laws  made  by  negro  majorities  will  be 
fiance  by  the  stronger  race.  To  personal  despotism  or 
'oatioQ  civilization  can  put  an  end,  but  it  cannot  eliminate 

T«rv  likely  that  in  England  the  women,  to  reform  drunken 
,  would  vote   for  extreme  prohibitory  measures  against 
ut  the  difEculty  of  carrying  such  legislation  into  effect,  great 
rciwly,  could  hardly  fail  to  be.  much  increased  by  the  feeling 
■S  the  act  of  the  women,  and  the  consequence  would  prob- 
contempt,  nud  perhaps  open  defiance,  of  the  lajv.  Female 
11  with  regard  to  education,  in  the  interest  of  clerical  ascend- 
Id  be  apt  to  be  nt  teuded  by  the  same  effects, 
ve  government,  with  the  liberty  of  opinion  and  the  power  of 
~luch  are  its  concomitants,  has  been  brought  into  exisletieo 
'  terrible  throes  of  humanity.    When  perfected  and  firmly 
it  will,  as  we  hope,  and  have  good  grounds  for  believing, 
on  and  jnstice  an  ascendency  which  they  have  never  had 
human  affairs,  and  increase  the  happiness  of  all  by  making 
subordinate  to  the  public  good.    But  its  condition,  if 
.orld  as  a  whole,  is  still  exceedingly  precarious.  Al! 
of  class  interest,  of  sybaritism,  of  siipcrstilion,  are  arrayed 
and  have  vast  forces  at  their  command,  including  the  great 
amies  of  Europe,  while  they  find  accomplices  in  the  lassi- 
alarm,  the  discouragement  caused  by  the  revolutionary 
faJch,  nnhappily,  are  almost  inevitable  attendants  upon  the 
new  order  of  things.    lis  existence  having  been  so  tar  a 


■tniggk',  and  ail  ossertioD  at  the  sword'a  point,  of  principle*,  just 
themselves,  but  iicediDg  qualiticatiou  to  make  them  avtiilable  as  tli# 
foundations  of  a  polity,  it  is  full  of  difeota,  to  remedy  which,  so  «  M 
make  it  the  deliberate  expression  of  public  reiisou,  clear  of  eeiiionil 
interest  and  passion,  is  aov  tbe  great  aim  of  political  ihouglit  and 
effort.  Those  to  whose  bands  it  is  committed  at  this  crisis  are  trvK 
tees  for  posterity  of  a  heritage  bought  by  ages  of  effort  and  lorrciiU 
of  blood;  and  they  are  bound  to  allow  neither  their  own  ainbitiuu  wt 
that  of  any  one  else,  if  they  can  help  it,  to  imperil  tbe  safety  of  ibiii 
trust.  That  women  would  be  likely  to  vote  for  one  set  of  aspiranU  U> 
political  office  rather  than  for  the  opposite  set,  would  be  a  Terj  btd 
reason  for  withholding  from  them  the  suffrage  even  for  a  day;  Iral, 
that  they  would  probably  overturn  the  institutions  on  which  the  Ijop 
.  of  the  world  rest,  is  as  good  a  reason  as  there  can  be  for  witlihtildiiig 
Any  thing  from  anybody.  When  free  institutions  are  firmly  wi»l» 
lished  ill  Europe,  the  question  of  female  suffrage  may  perh»pi  t« 
raised  with  less  jieril,  so  far  as  political  interests  are  concerned;  ^u<, 
to  take  a  female  vote  on  their  fate  at  present,  would  be  as  euioiditiv 
it  would  have  heen  to  take  a  female  vote  on  the  issiios  between  Chidn 
1.  and  tho  Parliament  in  the  middle  of  the  Civil  War, 

So  far  as  elective  government  has  succeeded,  women  in 
have  fully  reaped  the  benefit  of  the  improvements,  moral  and  niiM* 
rial,  which  it  has  produced.    They  are  mistaken  if  ibey  iinuj;iiif  lli*l 
they  fared  bettor  under  the  form  of  government  which,  in  Franc* ind 
elsewhere,  if  they  had  the  power,  their  sentiment  would  leftfl  ' 
restore.     They  were  not  exempt  from  the  misery  an<l  si.n  .  ■ 
brought  into  every  home  by  the  ambitions  wars  and  the  general  W 
rule  of  tbe  monarebies  or  even  from  the  cruelty  of  their  criminal  hut' 
Down  to  the  last  days  of  the  monarchy  in  France  women  m  well 
men  were  broken  alivo  upon  the  wheel  for  theft. 

It  is  needless  to  say  that  any  discussion  of  ibe  relative  cice 
intellectual  or  moral,  of  the  two  moieties  of  humanity  WOuM 
eqnally  barren  and  irrelevant.    The  only  question  is  as  to  the  p" 
spheres  of  the  man  and  woman  ;  and  assuredly,  byunsexing  «>> 
we  should  do  no  homage  to  their  sex. 

It  ia  alleged  that  female  induence  would  mitigate  i.be  violon 
party  politics.    But  what  ground  have  we,  in  reason  or  eiperi 
for  believing  that  women,  if  introduced  into  the  political  arena, 
be  less  violent  than  men  ?    Hitherto  they  have  been  free  from 
litical  vices,  because  tbey  have  generally  taken  no  part  iu  jiolitics, 
as  home  has  been  an  asylum  Irom  political  rancor,  because  poU' 
division  has  not  been  introduced  between  man  and  wife.  But 
chances  are,  that,  being  more  excitable,  and  having,  with  more  W 
and  generosity  of  temperament,  less  power  of  self-control, 
would,  when  once  engaged  m  paily  struggle!',  be  not  leM  but 
violent  than  men.    All  our  experience,  in  fact,  points  this  wnj. 


tie  Reign  of  Terror,  and  in  the  revolt  of  the  Commuuc,  the  vomen 
notoriouBly  rivaled  the  men  in  fury  nnd  atrocity.    The  same  was  the 
(iitf  in  the  late  American  Civil  War,    What  liaa  been  the  effect  of 
[mhlic  life  on  the  character  of  the  women  who  have  thrown  them- 
idm  into  it  in  the  United  Statea  can  bo  doubled  by  no  human 
beiog;  and  onr  experience  of  female  agitations  in  thia  country  seems 
■Mell  pretty  mnoh  the  same  tale.    That  party  politics  require  niiti- 
HBon,  and  perhaps  something  more,  may  be  readily  admitted  ;  but 
we  are  uot  likely  to  make  the  caldron  boil  less  fiercely  by  flinging  into 
h  female  character  and  home. 

That  home  would  escape  djEturbanca  it  ta  Burely  difficult  to  believe. 
We  are  told  lliat  a  difference  of  religion  between  man  and  wife  does 
Dot  produce  unhappiness.  The  fact  may  be  doubted  when  the  diffei^ 
enee  is  strong.  But  religion  is  an  affair  of  the  other  world ;  and  it 
does  not,  at  all  events  it  need  not,  bring  people  into  direct,  much  less 
inio  public  colliMon  in  this  world.  A  man  and  bis  wife,  taking  oppo- 
site sides  in  politicii,  would  be  brought  into  direct  and  public  colliBion, 
e»pe«iiiUy  if  they  happened  to  be  active  politicians,  about  a  subject  of 
Ibt  most  eicitiug  kind.  Would  the  harmony  of  moat  bonseholds  bear 
Dit  strain  ?  Would  not  a  husband  who  cared  for  his  own  happiness 
be  apt  to  say  that  if  his  wife  wanted  it  she  might  have  the  vote,  but 
that  there  should  bo  only  one  vote  between  them? 

Mt'u  are  not  good  house-keepers,  and  there  need  not  be  any 
tbiog  disparaging  in  saying  that  women,  as  a  rule,  are  not  likely  to  be 
giUid  politicians.  Most  of  them,  after  all,  will  be  married,  and  their 
iclicrt]  will  be  one  in  which  they  do  not  directly  feel  the  effects  of  good 
or  bad  government,  which  are  directly  felt  by  the  man  who  goes  forth 
lo  labor,  and  the  practical  sense  of  which,  more  than  any  thing  else, 
ftiraii  the  political  wisdom,  such  as  it  is,  of  the  great  mass  of  mankintL 
Nur  would  there  be  any  thing,  generally  speaking,  to  balance  the  judg- 
Btnt,  as  it  is  balanced  in  men  by  the  variety  of  practical  needs  and  con- 
Hdrratiutis.  Even  witli  male  cooBtitucncieH,  particular  questions  are 
■pt  In  become  too  predominant,  and  to  lead  to  the  exaction  of  tyranni- 
cal pledges  and  to  narrow  ostracism  of  conscientious  public  men.  But 
ttith  female  sufirage  there  would  probably  bo  always  a  woman's  ques- 
tim,  of  a  kind  appealing  to  sentiment,  such  as  the  question  of  the  con- 
U^oiia  diaeasca  act,  which  demagogues  would  take  care  to  provide, 
md  which  would  swallow  up  every  other  question,  and  make  a  clean 
iTMp  of  all  public  men  who  might  refuse  to  take  the  woman's  pledge. 
BFlth  frniale  suffrage,  the  question  of  the  contagious  diseases  act 
Irwld  (iTobably  have  made  a  clean  sweep,  at  the  last  general  election, 
■  ■U  tli«  Iiest  BCri'auts  of  the  slate. 

I  Hf.  Mill  had  persuaded  himself  that  great  capacity  for  govemment 
id  henn  displayed  by  women,  and  that  tlicro  was  urgent  necessity  for 
rioglog  ibi'in  into  the  management  of  the  stat«.  But  he  can  hardly 
t  •erioui  wln-n  be  oitea  as  an  instance  of  female  rule  a  constitutional 
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queen  whose  exceUence  consisls  in  never  doing  any  act  of  gorei! 
except  under  the  guidance  of  her  ministera.    The  qneens  rcgn 
consort,  before  our  monarchy  became  conslitutional,  who  may ' 
to  have  wielded  power,  are  the  Em  press-Queen  Matilda,  Elennq 
wife  of  Henry  11.,  Isubella,  the  wife  of  Edward  IL,  Margaret  of  ■ 
Mary,  Eliaibeth,  and  Henrietta  Maria.  Not  much  can  be  madci 
list,  when  it  is  considered  that  both  Margaret  of  Anjou  and  Hen 
Maria  were,  by  their  temper,  principal  CAUsee  of  civU  wars,  audj 
the  statesman  libip  of  Elizabeth  has  totally  collapsed  between 
Froude's  first  volume  and  his  last,  while  her  feminine  relational 
Leicester  and  other  favorites  have  contracted  a  mnch  more 
complexion  in  a  political  as  well  us  in  a  moral  point  of  view, 
other  hand,  it  is  probable  that  Eleanor,  the  wife  of  Edward  I., 
tain  that  Caroline,  the  wife  of  George  IL,  rendered,  in  a  womaul; 
high  services  to  the  state.    Mr.  Mill  says,  from  his  exijerierce 
India  office,  that  the  queens  in  India  are  better  than  the  kiug^  1 
the  reason  is  obvious.    British  protection  has  suspended  the  opi 
of  the  rude  checks  on  the  vices  of  Indian  despots,  and  a  wom.m  hi 
up  in  the  zenana,  though  she  cannot  possibly  be  a  good  ruler,  ma 
be  better  than  a  hog  or  a  tiger. 

Neither  the  cases  of  queens,  however,  nor  those  of  female  ri 
of  the  Netberlands,  to  which  Mr.  Mill  gives  so  strange  a  til 
though  Charles  V.  and  Philip  II.  bad  preferred  females  on  ■cccn 
iheir  ability  to  male  members  of  the  house),  are  in  point.  Thoy 
long  to  the  hereditary  systeni,  under  which  those  Indies  were  c\ 
power  by  birth  or  appointment,  and  surrounded  by  connsel 
whose  policy  it  is  scarcely  possible  to  distinguish  that  of  th»  sovi 
Under  the  elective  system,  women  would  have  to  make  theiro 
to  seals  in  Parliament  and  to  ofiice  by  the  same  mean^  as  male 
cians,  by  canvassing,  stumping,  wrestling  with  compelitora  to 
and  the  female  character  would  be  exposed  to  influences  tmlirvly 
ent  from  those  which  operated  on  Isabella  of  Castile. 

Without  pressing  the  argument  against  "premiers  in  tbo  flj 
way  "  too  far,  it  may  safely  be  said  that  the  women  who  woul 
represent  their  sex,  and  whose  opinions  would  be  worth  ido«I, 
be  generally  excluded  from  pubho  Ufo  by  conjugal  and  maternal 
Success  with  popular  constituencies  would  probably  fall  to  the  I 
of  the  grave  matrons  and  spinsters  whom  Mr.  Mill  evidently 
view,  bat  of  dashing  adventuresses,  whose  methods  of  caplivktin; 
constituents  would  often  be  by  no  means  identical  with  legislnti 
dom,  or  calculated  to  increase  our  veneration  for  their  wi. 

Mr,  Mill  is  the  real  father  of  the  whole  movement;  the  arcU 
of  its  other  champions  are  mere  reproductions  of  hid.    W  B 
bis  mind,  therefore,  ought  to  be  carefully  noted ;  and  at  i 
said  that  he  was  possessed  by  an  ilhision — an  illusion  | 
touching,  but  still  an  illusion — as  to  the  political  g«muj  M| 
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given  ua  the  meana  of  judging  of  bor.apeoulative  powers,  and 
ewn  ihey,  it  ia  evident,  were  not  extraonliiiarily  high. 

That  there  are  women  eminently  capable  of  understanding  aud 
diflcusging  political  questtona  nobody  will  deny.  TbesQ  will  find  a 
splitre  in  the  press,  through  wbicU  many  men  exercise  a  power  which 
m^ikes  il  a  matter  of  indiScrcnce  whether  they  have  a  vote  or  not. 
Bnt  it  by  no  means  follows  that  it  is  expedient  to  put  political  power 
iDtothe  hands  of  the  whole  sex  ;  much  leas  that  it  is  expedient  to  do 
ID  tt  a  moment  when  it  is  morally  certain  that  they  would  use  their 
jwircr  to  cancel  a  good  deal  of  what  baa  been  done  in  their  interest,  as 
»e!!  as  in  that  of  their  partners,  by  the  efforts  of  the  last  two  hundred 
years. 

Some  eupportera  of  the  movement  flatter  themselves  that  women 
would  always  vote  for  peace,  and  that  female  auflVage  would  conso- 
^eotly  be  a  abort  method  of  ridding  the  world  of  war  and  standing 
armies.  Such  experience  as  we  have  hardly  warrants  this  anticipation, 
Pemale  sovereigns,  as  a  rule,  have  not  been  eminently  pacific  It 
▼Wild  be  diffitfnlt  to  find  four  contemporary  male  rulers  who  made 
more  wars  than  Catherine  IL  of  Kiisaia,  Maria  Theresa,  Madame 
it  Pompadour  (who  ruled  France  in  the  name  of  her  lover),  and 
the  Termagant,  aa  Carlyle  calls  her,  of  Spain.  It  ia  widely  be- 
litved  that  the  late  Empress  of  the  French,  inspired  by  her  Jeauita, 
▼19  s  principal  mover  in  the  attaek  on  Germany.  Tijoi^e  who  know 
the  Southern  Slates  say  thai  the  women  there  are  far  more  ready  to 
imew  the  Civil  War  than  the  men.  The  moat  effective  clieck  on  war 
»,«» use  the  American  phrase,  that  every  one  should  do  his  own  fight- 
ing. But  thia  check  cannot  be  applied  to  women,  who  will  be  com- 
ptntively  irresponsible  in  voting  for  war.  A  woman,  in  fact,  can 
iHMr  be  a  full  eitieen  in  countries  where,  as  in  Germany,  it  is  part  of 
^Kivn's  dnty  to  bear  arms. 

Plnally,  it  is  said  that  there  are  certain  specific  grievances  under 
Vinoh  women  labor,  and  which  call  for  immediate  redreaa,  bnt  of  which 
HdruB  eiQQOt  be  had  unless  women  arc  empowered  to  estort  it  from 
(Mr  busbanda  and  brothers  at  the  polls.  Of  course,  if  there  is 
ViMg,  snd  wrong  to  half  humanity,  which  cannot  be  righted  in  any 
Tay,  we  must  at  once  accept  female  sufTruge,  whatever  perils 
J  entail. 

In  the  United  States  the  grievance  of  which  moat  ia  heard  is  the 
iTnunical  atringency  of  the  marriage  tie,  which,  it  ia  alleged,  gives  s 
property  in  a  woman,  and  nndnly  interferes  with  ibe  freedom 
~^ntuneness  of  aSection,    Some  of  the  language  used  ia  more 
'ng  than  this,  and  if  reproduced  might  unfairly  prejudice  the 
Btit  male  Logialatnrea  in  the  United  States  have  already  carried 
fiherly  of  divorce  so  far,  that  the  next  atep  wonld  be  the  total 
lition  of  marriage  and  the  destruction  of  tlie  family.    The  women 
lv««  hMve  now,  it  ia  said,  begun  to  draw  back.    They  hara 
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probably  become  aware  that  liberty  of  divorce  most  be  rccip: 
that  marriage  is  pretiiuincntly  a  reatraitit  placed  on  the  paesiona 
man  in  the  interest  of  tbo  woman,  that  a  woman  loses  Ler  channE 
easily  thas  she  loses  her  need  of  a  protector,  and  that  to  the  cbi 
divorce  is  moral  and  social  ruin.  Mr.  Mill  demands  for  the  "  si 
the  privilege  of  changing  her  master ;  he  forgets  that  he  woold, : 
same  time,  give  the  master  the  privilege  of  changing  his  slave. 

The  question,  of  which  more  is  heard  here,  as  to  the  right  of 
en  to  the  control  of  their  own  property,  was  one  the  iioportani 
which  was  not  likely  tu  be  fully  perceived  while  comparatiTelj 
women  earned  their  own  bread.  However,  now  that  it  is  perce 
the  British  Legislature  has  at  least  gone  so  far  in  removing  ano 
that  it  need  not  despair  of  seeing  itself  do  complete  justice. 
United  States,  male  Legislatures,  so  far  from  being  nnwilUng, 
alaiost  an  exaggerated  propensity  to  sever  the  interest  of  liieifi 
from  that  of  the  husband.  An  eminent  American  jurist  told 
writer  that  he  knew  a  case  in  which  a  woman  was  compelling  her 
band  to  work  for  bar  as  a  hired  laborer,  and  another  in  which 
an  had  accomplished  a  divorce  by  simply  shutting  the  door  of  ll 
boase,  which  was  her  own  property,  in  her  husband's  face.  j\flcril 
it  must  be  remembered  that  the  man  remains  responsible  for  llie 
tenauce  of  the  woman  and  her  children,  and  that  the  analogy 
commercial  partnership,  which  is  in  vogue  with  the  champions  of 
an'a  right  in  the  United  States,  is  very  far  from  holding  g«)^ 
commercial  justice  between  themselves  and  tbeir  husbands  is  iiriub 
the  women  really  want.  It  must  be  remembered,  too,  that  Uie 
has,  by  nature,  certain  advantages  over  the  female  which  no  Icgitli 
on  earth  can  annul;  and  that  it  is  necessary  in  tbc  interest  of 
sexes,  but  esjjecially  iu  the  interest  of  woman,  to  render  the 
of  marriage  acceptable,  not  only  to  persons  of  cnltivated  sensi 
but  to  ordinary  men.  If  tbo  ideal  of  marriage  which  floats  i 
pages  of  Mr.  Mill  were  actually  embodied  in  legislation,  and  the 
band  were  stripped  of  all  conjugal  rights,  and  left  with  nothiag 
the  responsibility  of  maintaining  the  family,  it  is  at  least  poisihle 
the  result  among  the  coarser  masses  of  mankind  might  be  the  i 
of  license  and  the  consequent  degradation  of  women. 

It  is  commonly  said  ui  the  United  Stales,  by  the  Woman's 
party,  that  women  are  underpaid  for  their  labor,  and  a  vagut^  li 
held  out  that  this  might  be  set  right  by  female  legislation.  In 
fields  of  industry  women  are  new-comers,  and  on  all  new^-coinc 
custom  is  apt  at  first  to  bear  hard.    Female  singers,  piano-forle 
ers,  novelists,  painters,  milliners,  are  not  underpaid.    If  female 
aud  school-mistresses  are  paid  less  than  male  clerks  and  scb 
ters,  this  may  be  partly  because  continuance  in  the  calling  is 
nient  of  value,  and  women  are  taken  oft'  Ity  marriage.    That  a 
Yorker  will  persist,  out  of  regard  for  the  aristocntcy  of  srx,  in 
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■  man  a  high  price  for  his  labor  when  he  can  get  the  work  done  as 
well  for  less  money  by  a  woman,  is  not  much  to  be  apprehended.  But 
tlat  Legislatures,  male  or  female,  could  equalize  wages,  few  will  be 
GKiluIoiia  enough  to  believe,  though  it  is  possible  thai  the  attempt 
miglit  be  made. 

As  to  domestic  cruelly,  if  it  can  be  stopped  by  any  extension  of 
ihe  urtiuinal  law,  there  is  surely  not  the  slightest  reason  for  believing 
that  male  Legislatures  are  unwilling  to  perform  that  duly  ;  though,  of 
tome,  criminal  legislation  itt  this  case,  as  ia  all  others,  to  bu  effective, 
niiutkeep  terms  with  reason  and  justice.  In  fact,  in  this  matter,  wom- 
n  are  probably  better  in  the  preHent  hands  than  ihey  would  be  in 
ibdr  own.  The  source  of  these  infamies  and  horrors  in  ninety-nine 
tt»e»  out  of  a  hundred  is  drink ;  and  if  the  member  for  Warylebone, 
buienil  of  tampering  with  the  relations  between  the  sexes,  will  turn 
hit  miod  to  the  improvemenl  and  extension  of  the  legislation  com- 
'  Meed  under  the  late  Government  against  intemperance,  he  will  de- 
terre,  in  the  highest  degree,  the  gratitude  of  women  in  general,  and 
ttpecially  of  those  who  have  the  greatest  claim  to  our  sympathy. 

The  case  of  women  is  noi  that  of  an  uueufrauchised  class,  the  in- 
Imsi  of  which  is  distinct  from  that  of  the  enfranchised.  The  great 
BUS  of  them  are  completely  identified  iu  iuteresl  with  their  husbands, 
vfaile  even  those  who  are  not  married  can  hardly  be  said  to  form  a 
elus,  or  to  have  any  common  interest,  other  than  mere  sex,  which  is 
liable  10  be  unfairly  aQ'ectcd  by  class  legislation.  There  is  therefore 
M  Rtson  why  Parliament  should  not  do  justice  in  any  practical  ques- 
liw  rsladve  to  the  rights  of  women  which  may  bo  brought  before  it, 
U  it  has  already  doue  justice  in  several  such  queetions,  without  in- 
voking upon  itself  the  coercion  of  female  suffrage. — Macmillati's 
Magazine, 


A  BABY  FOX. 

Br  Da.  BDET  O.  WILDER. 

readers  may  have  heard  of  the  artist  who,  finding  that  his 
portrait  of  the  "  king  of  beasts "  was  not  often  recognized, 
uuligiiantly  wrote  beneath  it,  "This  is  the  picture  of  a  Uori."  Some- 
of  like  necessity  exists  with  reference  to  the  figm-e  in  the  pres- 
■01  Mtide;  for  it'  is  doubtfnl  whether  any  one,  not  already  familiar 
Wlb  fox-babies,  would  recognize  it  as  the  picture  of  one  ;  to  use  the 
words  of  another,  this  an  "  odd,  snub-nosed  little  creature,  resem- 
bling almost  any  animal  rather  than  a  fox."  ' 

Yet  the  ooii-recognition  cannot,  in  this  case,  be  ascribed  to  any 

>  Vocnr*  "  niuttniMil  Natural  Siilorj  or  Mammalia,"  p.  884  ;  il  ii  not  oftea  that  M 
mpkcl  an  «spt«aioD  oooura  [u  thrae  osunllj  verboio  Tolumea. 


defect  in  the  representation ;  for  the  original  drawing  wm  made  hyui 
anatomist,' and  engraved  byone'whoae  previoas  work  upon  nalanl 
liisiory  objects  iias  convinced  him  of  the  need  for  acciu-acy  acJ  re- 
stritiut  of  the  artistic  imagination. 

Certainly  the  non-resemblnnoe  of  the  little  one  to  its  mother  woulJ 
have  been  enongh  to  shake  my  belief  in  the  statement  of  relatioofliiii, 
hud  not  both  the  specimens  and  the  statement  come  together  from  i 
natm-alisl '  who  received  them  direct  from  the  hnnters  ;  and  my  fim 
itupulso  was  to  publish  the  figure  incognito,  as  a  zoological  couun- 
drum. 


The  most  obvious  difference  is  in  color :  the  throal  and  cImM 
the  old  fox  are  whitish,  also  the  tip  of  (he  tail ;  the  hack  i>f  the 
the  front  and  outer  surface  of  the  paws  to  near  tite  elbova  and 
are  black,  and  there  are  scattered  black  hairs  on  the  tail ;  the  R<< 
the  body  is  reddish  brown;  and  as  a  whole  the  animal  vmU 
called  a  "  rrd  foi,"  although  a  stripe  across  the  shoulders  of  a  Aw 
red  might  entitle  it  to  the  name  of  "  cross  "  foi.    Xow,  at  fiitt 

'      MctHl  «ncl  fomrr  popil.  Dr,  W.  &  B«nuj4. 
'  Vr.  Philip  Barnanl.  ttl  Oui-a^  do«  a  Madcnl  in  Cornell  rniiMSit;. 
*tH.  J.  T.  Botbivek.  of  Wilbe>twrT«,  Peons^lruu*,  no*  •UuM  mow 
Untied  SiMra  mrrefiag  czpedittum. 
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II  the  yonng  would  be  called  "  black,"  although  the  head  and  shoul- 
er»  are  brown'isli,  and  the  tail  is  tipped  with  white. 

Id  thia  coonectioi)  it  is  to  be  noted  that  Audubon  and  Bacliman ' 
id  once  a  mother  and  a  litter  of  seven  young  foxes ;  the  former  was 
early  jet  black,  with  the  tip  of  the  tail  white;  three  of  the  young 
ere  said  to  be  black,  the  oilier  four  red;  one  of  tlie  blackest  was 
epl  alive  for  six  months,  and  as  It  grew  older  the  less  it  became  like 
be  "  black,"  aud  the  more  like  the  "  cross  "  fox  ;  whence  they  cou- 
lade  ibat  both  the  "cross"  and  "black  "foxes  are  mere  varieties 
f  the  "  red ;"  in  this  ojiiiiion  Mr,  J.  A,  Allen  coiicura,* 

But  there  ia  something  more  to  be  said  of  our  little  fox  and  its 
lother :  a  closer  examination  of  the  former  shows  that  there  are  two 
iiids  of  hair  corresponding  to  the  two  colors ;  the  body  and  tail,  and 
pper  parts  of  the  legs,  are  thickly  covered  with  a  kind  of  soft  wool, 
■  a  smoke-color,  but  the  head  preseuts  longer  and  reddisli-colored 
lirs ;  and  these  same  hairs  are  scattered  over  the  body,  more  thickly 

front  than  behind ;  the  two  kinds  are  as  thick  brush-wood  and  sap- 
igB}  nnder  the  microscope  they  are  even  more  unlike;  for  the 
Ihol  "  is  crinkled,  and  its  texture  very  transparent ;  the  pith  seera- 
g  to  be  divided  by  transverse  partitions  into  a  single  row  of  nearly 
narc  spaces  ;  the  hairs,  on  the  other  hand,  arc  straight,  and  two  or 
fee  times  as  thick,  and  their  texture  much  more  dense,  apparently 
>in  a  crowding  of  the  partitions  and  interspaces ;  and  one  thing 
^re,  the  haire  are  reddish  only  as  far  as  they  project  above  the  wool, 
e  deeper  portions,  like  the  wool,  being  smoke-colored.  Now,  the 
|uis  the  case  in  the  old  fox,  with  this  (llfTerence,  that  the  hairs  are 
Ktng  and  bo  numerous  as  to  completely  hide  the  woolly  coat,  and 

give  their  own  color  to  the  animal;  the  wool  presents  the  same 
pcarance  under  the  microscope  as  in  the  young  ime,  and  seems  to  be 
tie  if  any  larger,  but  the  hairs  are  at  least  ten  times  as  thick  at  tbeir 
*e,  and  taper  thence  gradually  to  the  tip.  We  may  easily  imagine, 
en,  not  only  that  in  some  cases  the  long  hairs  themselves  might  be 
lok  throughout,  but        that,  as  in  the  case  mentioned  by  Audubon, 

increaae  of  the  number  of  red  dish -tipped  hairs  during  growth 
ght  convert  an  apparently  black  fox  into  a  red  one,' 

Finally,  it  is  certain  that,  were  the  old  fox  to  lose  her  hairs  and  re- 
in only  the  wool,  she  would  be  as  black  as  her  young,  excepting, 
rtiapB,  Dpon  the  head, 

Aft«r  the  color,  the  next  most  striking  difference  betivcen  the  old 
d  foong  foxes  is  the/orwi  of  (lie  hmd:  that  of  the  former  is  re- 
irksbil«  for  its  length,  and  for  the  total  lack  of  forcfiead,  the  up- 

1  "Qaulnipeitt  of  Sorth  Americi,"  toI.  i,,  pp.  02,  as. 

*>0>ulii(!iie  or  Ihe  MimiDnU  of  MuuchnautM ; "  "Jiulletii]  ot  tho  Huieum  of 
BparadTo  Zoology,"  >'o.  6. 

*  In  Uie  "  .Vitunil  lliaiorir  of  llie  Slate  of  N,.'*  York,"  De  Kay  i«yi  (p,  4B)  ibftt  tbe 
ing  aiT  al  flr*l  corered  by  aiCDke-bFonn  fur. 
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per  eurfuce  being  all  on  a  level  from  the  tip  of  the  nose  to  the  top  o 
the  hend  ;  while  the  frontal  region  of  the  young  is  qiiite  promim-n 
Tiie  change  'u\  the  form  of  the  heitd  ie  better  abown  by  a  comparieon  ■ 
meaBurements :  i 

Tonne.  ("^  J 

DIaUnce  froni  lip  of  muzxlc  to  ■  poiDl  between  the  can  .030,  '  .ISO,  I 

Diituivu  t'ruin  lip  of  muulv  to  &  point  between  the  ejcB  013,  .tfil,  I 

Width  of  tho  hud  opposite  the  ejei  ,(HS,  ffit,  I 

From  the  above  we  see  that  iti  the  adult  fox  tbe  mtizele  properit 
balf  the  length  of  the  head  from  the  tars  forward,  and  that  the  v'M 
of  the  muzzle  from  its  base  (opposite  tbe  eye«)  is  equal  to  ils  letiglh; 
while  in  the  young  the  length  of  the  muzzle  is  lese  than  half  the  Imgtlt 
of  the  head  from  the  ears,  and  little  more  than  half  the  width  ol  ht 
baee;  bo  that  even  without  the  figure  we  should  see  the  justioe  of 
Wood's  description  of  the  little  fox  as  "  snub-noBed." 

But  the  figure  or  tho  specimen  itself  would  be  required  tocorrolw- 
rate  his  other  remark,  that  it"  resembles  almost  any  other  auimslratber 
than  a  fox." 

Now,  it  certainly  does  not  resemble  a  fox ;  and  among  dogs  il 
could  be  compared  only  to  the  young,  or  lo  some  of  tbe  smaller  bn^ 
But  it  does  remind  one  irresistibly  of  eertain  dog-faced  monliejs  of 
haboons  ;  and  to  some  degree,  as  Dr.  Barnard  suggests,  of  the  Icianrt. 
In  either  case  it  ia  worth  while  to  bear  in  mind  that  the  gap,  hithifto 
supposed  to  exist  between  the  Carnivora  and  the  QiMdrutmna, 
been  partly  bridged  over  by  the  researches  of  Milne-Edwards  njwn 
tho  "  Embryology  of  the  Zemttrid^  ;  "  '  these  curious  little  crfotu 
inhabiting  tbe  tshmds  of  ^Mauritius  and  ISladagaRcar,  and  the  ndj 
coast  of  Africa,  have  been  ranked  as  a  subdivision  of  tho  (^aa 
mana  on  accoimt  of  their  arboreal  habits,  their  prehensile  limbs, 
some  anatomical  resemblances  lo  tbe  monkeys ;  but  an  oiamiiistiim 
their  placenta  has  convinced  Milne-Edwards  that  they  are  (jiiilp 
nearly  allied  to  tbe  Carniooru  as  to  the  Qtuidrumana,  and  that  l' 
should  form  a  dialinct  order  between  and  connecting  the  other  Iwo; 
and  this  conclusion,  he  says,  is  supported  by  a  comparison  ofl 
brain,  the  limbs,  the  skull,  and  the  teeth. 

Now,  if  this  be  correct,  and  if  we  admit  that  in  tome  vny  oat 
isting  species  have  been  derived  from  other  and  preexisting  f' 

<  Tbin  1«  GfiT  millimelrefl  (a  triflo  dvcc  two  inchec) ;  the  full  itop  'a  pUcrd  ^flrr 
plKcc  for  the  nuinbrr  of  meircn,  the  unit  of  tlie  measure  of  length ;  a  conimi  ia 
■ftep  the  millimelrw,  thouBoniithB  of  o  metre.    The  old  for  ireigIiedI,018L  (inoth 
Bine  hnndred  mid  eighteen  |^ni»,  ihc  full  flop  coming  after  the  number  of  (rnm^ 
unit  of  vei^ht),  or  about       pounds  :  she  was  ratbpr  thin  ;  foxirs  are  lometiiDM 
weigliing  10  and  II  pound!,  but  nttuillt  nbont  6;  the  young  neighed  altoul  It 
each  lacolrdupois) ;  ,a7S,  ,B17.  and  .417.  grnmi  respeoIiTcIj  ;  tbeir  pjm  neiv  BOI 
Opened  ;  all  Iheir  enrt  were  injured  cither  by  frost  or  Ihe  biieB  of  dog*,  uiid  Ihcir  i 
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en  it  U  not  at  all  difficult  lo  account  for  the  resemblance  of  our 
lie  fos  to  a  monkey,  or  of  certain  monkeys  to  dogs,  upon  the  suppo- 
ion  that  both  groups  of  animals,  the  Quadnimana  aud  the  Car- 
vora,  are  divergent  brancliea  from  a  common  stock,  resembling  the 
mors  more  than  either  of  them. 
But,  aside  from  such  gpeculations  as  to  the  reason  for  the  difier> 
ices above  alluded  to,  their  existence  is  undeniable;  and  it  is  sui^ 
iging  to  find  liow  very  few  are  the  figures  and  descriptions  of  yof/n^ 
uamals ;  tlie  last  scientific  letter  written  me  by  Prof.  Agassiz  (Sep- 

Kt  10,  1873)  strongly  urged  the  importance  of  including,  within 
nbryology  of  domesticated  animals,  the  cbangeB  which  they 
riergo  a/ler  binh  ;  and  ho  particularly  requested  that  the  dogs,  and 
e  Bi/</  canidte  as  well,  should  serve  as  the  starting-point.  Enough 
IS  been  said  to  show  that  these  changes  are  very  great  in  the  fox, 
id  Hint  ibey  may  furnish  suggestions  at  least,  as  to  origin  and  natu- 


EENDTJ  AND  HIS  EDITORS. 

Br  JOAN  TYNDALL. 


"fbne  luTe  blampd  me,  und  eotae  have  prnlicd  mc,  for  the  part  I  have  acted  [nirard 
aliL  In  DDE  diFttnguiiilicd,  but  not  disintereated  qunrlor,  1  am  chargpd  wilb  prcjudii'o 
dUlllenets  ofupirit,  to  vbivb  i-lmrge  I  moke  no  replj.  Bui  lot  it  be  ehown  to  me  that 
\w  wronged  any  min  bj  fulse  accuBBlion,  and  ZiccbcuB  was  not  moro  prompt  tban  I 
tO  be  10  make  reBtitution."— ^"  MouDtaineering  In  18SI,") 

rO  review  a  book  is  an  unusual  occurrence  with  mc:  other  duties 
patting  in  a  prior  and  peremptory  claim.  Still  I  could  not,  when 
fflored  with  a  request  to  do  so,  decline  making  the  few  observations 
Iiiefi  the  brief  time  allowed  me  renders  possible,  on  a  volume  jnst  pub- 
'hed  under  the  joint  auspices  of  Prof.  George  Fortes,  Pro£  P.  G, 
lit,  Prof.  John  Raskin,  and  Mr.  Alfred  Wills. 
Science  and  Art  here  unite  in  denouncing  a  small  book  of  mine  en- 
tl*i  the  "Forms  of  Water,"  to  which  reference  has  been  already 
*de  in  these  pages."  Putting  cert.iin  of  its  sentences  into  what  they 
Jl "  (trnightfurward  English,"  they  draw  the  inference  that  my  object 
writing  it  was,  in  a  more  or  less  mean  and  underhand  way,  to  "  dim 
«  lostro  "  of  the  late  Principal  Forbes's  glacier-disco veries,  to  filch 
I  laurels,  and  to  dishonor  his  memory  by  fixing  on  him  the  charge 
pbglarivm."  Other  friends  of  the  late  Principal  cannot,  however, 
ipoviT  in  the  book  any  wickedness  of  this  kind,  while  no  friend  of 
w  Min  discover  it. 

In  the  preface  to  the  fourth  edilion  of  the  "Forms  ofWater,"  pub- 
ft  few  days  ago,  I  state  its  origin,  object,  and  spirit,  and  my  atli- 
'  ToL  iiil.,  p.  481. 
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tude  toward  euch  criticisms  an  b&d  then  appeared,  to  be  as  foUomi 
"  I  had  been  frequently  invited  to  write  on  Glaciers  in  encydopwdiu, 
journals,  and  magazines,  but  bad  always  declined  to  do  bo.  I  bnd  >lu 
abstained  from  making  tbem  tbe  subject  of  a  coarse  of  lectores  at  tlie 
Royal  Institution,  wishing  to  take  no  advantage  of  my  position  tlivtt, 
and  indeed  to  avoid  writing  a  line  or  uttering  a  8ent«tic«  on  the  subject 
for  wbicb  I  could  not  be  beld  peraonally  responsible.  In  view  of  tbe 
discussions  wbicb  the  subject  bad  provoked,  I  thought  this  the  : 
course. 

"But,  in  1871,  the  time  (I  imagined)  had  come  when,  without  i 
of  ofiensc,  1  inigbt  tell  our  young  people  sometbiug  about  the  labora  of 
those  who  bad  nnravelcd  for  their  iustmctioD  the  various  problems  ot 
the  ice-wcirld.  My  lamented  friend  and  ever-helpful  counselor.  Dr. 
Bencc  Jones,  thongbt  tbc  subject  a  good  one,  and  accordingly  il  n% 
chosen.  Strong  in  nay  sympathy  with  youth,  and  remembering  ilio 
damage  duni)  by  defective  exposition  to  my  own  young  mind,  I  limi^bt, 
to  tbc  bast  of  my  ability,  to  confer  npon  tlicse  lectures  clearness,  tbo^ 
oughness,  and  life. 

"  I  aimed,  indeed,  at  nothing  less  than  presenting  to  my  youlliful 
audience,  in  a  concentrated  but  perfectly  digestible  form,  every  essen- 
tial point  embraced  in  the  literature  of  tbe  glaciers,  and  some  ibil^ 
in  addition,  which,  derived  as  tbey  were  from  my  own  recent  reecsrcbfl 
no  book  previously  published  on  this  subject  contained.    But  TSf^ 
theory  of  education  agrees  with  that  of  Emerson,  according  to  which 
instruction  is  only  half  the  battle :  what  be  colls  provocation  being  the 
other  half.    By  this  he  means  that  power  of  the  teacher,  through  the 
force  of  bis  character  and  tbe  vitality  of  his  thought,  to  bring  i/iil  •U 
the  latent  strength  of  Ids  pnpil,  and  to  invest  wilb  interest  even  dit 
driest  matters  of  detail    In  the  present  instance,  I  was  determined  ' 
eliirk  nothing  essential,  however  dry;  and,  to  keep  my  mind  alivtj 
tbc  requirements  of  my  pupil,  I  proposed  a  aeries  of  ideal  nimblinj! 
which  he  should  be  always  at  my  side.    Oddly  enough,  though  I ' 
here  dealing  with  what  might  be  called  tbe  abstract  idea  of  a 
realieed  his  presence  so  fully  as  to  entertain  for  him,  before  our 
eione  ended,  an  affection  consciously  warm  and  real. 

"  A  German  critic,  whom  I  have  no  reason  to  regard  ne  s[>ecij 
favorable  lo  mo  or  it,  makes  tbe  following  remark  ou  the  style  of  j 
book :  '  This  passion '  (for  tbe  moimtains)  '  tempts  him  freqnently  t 
veal  more  of  his  Alpine  wanderings  than  is  necessary  for  bis  di-nionl 
tions.  The  reader,  however,  will  not  find  this  a  disagreeabtc  inW 
tion  of  the  course  of  ihonght;  for  the  book  thereby  gains  womli-rfiill 
in  vividness.'  This,  I  would  say,  was  the  express  aim  of  the  breakl 
referred  to.  I  dtsire  to  keep  my  companion  fresh  as  well  as  iusinict*^ 
and  these  intermplions  were  so  many  breathing-places  where  the  iitlal> 
lectual  tension  was  purposely  relaxed  and  themiiid  of  tbe  pupil  b 
to  fresb  action. 


^if  other  critkisius,  fliilteriug  mid  oiherwiae,  I  forbear  to  speak. 
Hoards  some  of  lliem,  indGcd,  il  would  be  a  rcjiroacli  to  that  maiili- 
sena  which  I  have  sought  to  encourage  in  my  pu|iil  to  return  blow  for 
Hoiv.  If  the  reader  be  acquainted  with  them,  this  will  let  him  know 
liDT  I  regard  them ;  and  if  he  he  not  aequaiuted  with  thtm,  I  would 
ncommend  him  to  ignore  them,  and  to  form  his  own  judgment  of  tlila 
Wgk.  So  fair-minded  person  who  reads  it  will  dream  that  I,  in  writ- 
ng  il,  bad  a  thought  of  acting  otherwise  than  justly  and  generously 
oirard  my  predeceasora,  the  last  of  whom,'  to  the  grief  of  all  who  knew 
BIO,  has  recently  passed  away."  I  thus  show  how  willing  I  was  three 
KeliB  ago  to  let  discusaion  cease. 

IIow  a  great  and  good  man  regarded  this  book  is  shown  by  the  fol- 
uiring  extract  from  a  letter  from  the  lute  Prof.  Sedgwick,  to  whom  I 
ni  the  first  draft  of  the  volume.  I  gather  from  the  "Life  and  Let- 
an"that  he  was  a  friend  of  Principal  Forbes.  The  e.vtra ordinary  fresh- 
Mtt  of  Ills  nature  breaks  through  the  concluding  lines,  whicli,  save  as 
In  lUustratioii  of  this,  I  should  hardly  have  ventured  to  quote.  There 
bers  which  1  omit  for  obvious  reasons  : 

"  Cauudqi.  JaaHarf  U,  ISTS. 
DEiR  Pbofessoii:  1  nrite  to  thflnk  you  for  the  littlu  boi>k  u[>oa  the  gla- 
't  the  Alps  yoQ  Lad  the  kioilness  to  send  to  me,  and  for  the  mstruotion  and 
-J^litits  perusal  ^ve  mo.  ...  It  shows  a  power  of  putting  the  snhject  id  tlm 
mHt,  bright  colors  of  doyliftlit  before  tho  rcaiior's  eyes,  and  making  liiin  feel 

Ettte  joor  happy  companion  and  fi.'l low-laborer, 
"Truly  atid  gratefully  yonrs,  A.  Sedqwice." 

]a  the  language  of  a  philosopher  who  took  my  words  as  they 
nd  did  not  think  it  necessary  "  to  put  that  and  that  together," 
convert  my  statements  into  "  straightforward  English." 
The  law  of  causality  is  now  an  a  priori  dictum  of  the  human  mind, 
Ihfre  is  no  spontaneoua  generation  of  phenomena;  and,  like  all  other 
ttis^  the  book  now  under  consideration  had  its  antecedents.  These 
In  in  great  p&rt  to  be  found  in  a  discussion  which  occurred  twelve 
^WB  ago  regarding  the  scientific  position  of  a  noble  but  a  suffering 
On.  By  his  unaided  genius,  Dr.  Robert  Julius  Mayer,  of  Ileilbronn 
bOtinnA»y,  reached  the  heart  of  a  generalization,  which  the  profes- 
hierarchy  of  science  in  his  day  had  failed  to  reach,  and  which  iu 
kt  liter  developments  ranks  as  high  as  the  principle  of  gravitation. 
r«  this  great  Bahnbreehfr  I  sought  recognition  ;  but  the  recognition 
by  no  means  immediate,  nor  was  my  act  applauded  by  alh  Much 
In  nvvne.  I  was  accused,  not  only  of  want  of  patriotism,  but  of 
IknciaUon  and  suppression."  I  was  charged  with  ignorance,  and 
P^BOfe  of  language,"  Every  spark  of  originality  was  denii^d  to  Dr. 
wer.  The  calculation  of  the  mechanical  equivalent  of  heat,  which  I 
W  ucribed  to  him,  was  claimed  for  il.  Scguin,  who,  it  was  alleged, 
three  years  before  Mayer,  made  the  same  calculation,  and  obtained 
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the  same  numerical  result.    Tlicse  assertions  were  uttered  irith  a  odfl 
fideoce  not  surpassed  bj  any  thing  conlained  in  the  Tolume  jiiit  ]>ub^ 
lished  by  jUr.  Macmillaii,    The  EUlEcicnt  reply  to  all  this  now  if>,  ibt, 
since  those  days  of  strife,  Dr.  Mayer  haa  received  the  highest  rew*rii« 
which  the  greatest  ecientific  academies  and  societies  in  Kuropc  CfiulJ 
confer  upon  him ;  and  thai  he  now  stands  abore  detraction  and  (iebuls, 
immovably  fixed  beside  Iiis  illustrious  ex pcrimental  brother,  Joule:  M 
figure  memorable  to  all  time  in  the  annals  of  science.  •  I 

The  gentle  knight  who  in  those  days,  with  such  conspicnoos  diMitd 
to  himself,  took  the  field  against  me,  is  also  my  chief  opponent  noH 
He  is  the  principal  figure  among  the  authors  to  whom  I  ha%  e  rcferrdl 
and  I  allude  to  these  facts  in  order  to  bring  liim  and  his  work  into  tlie 
causal  series  of  contemporary  phenomena,  and  to  show  canse  for  ibe 
warning  that  obstinaoy  of  assertion  ou  his  part  fiunishes  a  bj  do 
means  sufficient  assurance  that  bis  asseriiona  are  objectively  corrert. 
Indeed,  where  we  find  these  assertions  associated  with  more  ibaa  tin. 
usual  want  of  sweetness  and  luminosity,  the  presumption  aris»  llM 
the  judgment  which  proved  entirely  fallacious  on  a  former  occitidfl 
may  at  present,  to  say  the  least  of  it,  be  unsound.  I 

The  volume  which  calls  forth  these  remarks  is  entitled  "TbcwM 
of  the  Glaciers  of  Savoy,"  by  M.  Ic  Chanoine  liendu ;  and  tbc  niidillfl 
of  the  book  is,  I  am  happy  to  say,  occupied  by  a  translation  of  tbb  IH 
markable  essay — in  itself  a  perfectly  honorable  and  praise  won  h  y  wotlfl 
The  volume  ojiens  with  an  introdnction  by  ProC  George  Forbu^i^| 
of  tbo  lato  Principal  Forbes,  which,  measured  by  former  (UscOflH 
on  this  subject,  is  by  no  means  immoderate  in  tone.  Had  thlnl^| 
indeed,  been  preserved  throughout  the  discussion,  these  remnrki  ifl 
mine  would  never  have  been  written.  It  ia  not  in  ray  nature  to  rcfoM 
sympathy  to  a  son  battling,  as  he  imagines,  for  the  honor  of  his  fathtfl 
But  Prof,  George  Forbes  has  deliberately  taken  upon  bimeclf  the  (fl 
sponsibility  of  writings,  samples  of  which  shall  be  given  further  ofl 
not  with  the  view  of  maintaining  his  father's  honor,  but  wiili  the  vilfl 
of  gratuitously  sullying  the  honor  of  others.  This,  filial  allegiud 
neither  demands  nor  can  excuse.  ■ 

He  prints  some  letters  in  bis  Introduction  animadverting  mon  M 
less  upon  me  and  my  friends ;  but  written  at  a  time  when  the  WTit^| 
were  very  inperfectly  acquainted  with  the  subject  on  which  they  wrolH 
Dr.  Whewell  was  from  the  first  a  warm  supporter  of  Principal  FotbM 
and  an  equally  warm  opponent  of  "SAi,  ^'illiam  Hopkins;  ttnd,,^^fl 
my  small  labors  ou  the  glaciers  came  to  be  discussed,  the  proSfl^l 
difl'erence  between  these  two  distinguished  men  became  inti'n§ilip<^H 
a  high  degree.  It  was  Dr.  "Whewell  who,  in  discussion  with  Jlr.  U<H 
kins,  summed  up  my  doings  with  the  remark  that  I  bad  simply  ttlH 
Augustc  Balmat  to  the  summit  of  Wont  Blanc  and  caused  him  to  H 
frost-bitten.'    Jt  was  he  who  in  1659  proposed  Principal  Forbtiin 

'  Omlrmponty  Rnuw,  toL  ziii.,  p.  48S.  H 
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Bandtilatc  for  the  Copley  meilal,'  which  the  Council  of  the  Royal  Soci- 
Sty  di J  not  grant.  He  waa  angry  at  the  time ;  but  it  pleases  me  to  re- 
nemherthat  subsequently  in  the  Athenjeum  Club  he  renewed  acqnaint- 
mce  with  me,  and  gave  me  the  beneSt  of  hU  most  agreeable  and  in- 
llnictive  conversation  about  glaciers. 

The  letter  from  Dr.  Playfair  can  also  be  placed  in  a  moment  in  its 
proper  relation  to  other  facts.    A  foot-note  at  page  195  of  the  first 
tditiOQ  of  "Heat  as  a  Mode  of  Motion"  runs  thus:  "Since  the  above 
v&s  written,  the  *  Glaciers  of  the  Alps '  has  been  published,  and  soon 
lifter  its  appearance  a  '  Reply '  to  those  portions  of  the  work  which 
referred  to  Rendu  was  estcnsively  circulated  by  Principal  Forbes, 
For  more  than  two  years  I  have  abstained  from  answering  my  dis- 
tiagoished  censor,  not  from  inability  to  do  so,  but  liccausc  I  thought, 
and  think,  that  within  the  limits  of  the  case  it  is  better  to  submit  to 
misconception  than  to  make  science  the  arena  of  a  purely  personal 
ooattoversy."    Not  for  two  years,  but  for  ten  years  did  I  permit,  for 
peace'  sake,  this  misconception  to  continao ;  it  refers  to  allegations  as 
to  omissions  made  against  me  by  Principal  Forbes,  and  disposed  of  at 
p,  408  el  ^cq.y  vol,  xxii.  of  the  Contemporary  Eeeieir. 

It  will  be  seen  at  the  place  here  referred  to,  that  the  strongest 
wgutnent  of  Principal  Forbes  relates  to  a  statement  regarding  cre- 
'  Mi«f»  made  by  Rendu ;  and  Mr.  George  Forbes  now  contends  for  the 
(orrectness  of  his  father's  views,    I  can  assure  him,  in  all  good  temper 
I  md  good  faith,  that  he  is  hopelessly  wrong;  that  his  father  entirely 
liiipprehended  Rendu;  and  that  the  argument  founded  on  this  mis- 
I  ippTchension,  though  apparently  so  incontrovertible,  and  so  damaging 
to  me,  is  in  reality  not  worth  the  paper  on  which  it  stands.  During 
'the lifetime  of  Principal  Forbes  I  never  once  disturbed  him  in  the 
i  enjoyment  of  his  delusive  trinmph,  and  my  life  also  would  have  passed 
I  titliout  any  attempt  at  refutation  had  not  his  biographers  flaunted 
■    iiiient  again  in  my  face,  and  compelled  me  to  reduce  it  to  the 
'!>  in  which  it  appears  in  my  last  article.   Had  I,  as  alleged, 
Ibwn  ilispo^ied  to  wound  Principal  Forbes,  I  should  not  have  acted  thus. 
^1  li.id  stated  in  the  "  Glaciers  of  the  Alps,"  and  in  this  Review, 
^Hsorae  very  important  measurements  made  by  Agassiz  in  IBIl 
^■1842,  by  which  the  differentiaL  motion  of  a  glacier  was  demon- 
^Bcd,  had  been  ignored  in  all  the  writings  of  Principal  Forbes, 
^Kgh  so  much  occupied  with  the  subject,  I  was  in  absolute  igno- 
^Hlof  the  existence  of  these  measures  myself  until  my  attention  was 
Hn  to  them  by  Sir  Charles  Wheatstone,  immediately  before  the 
mbllcalion  of  the  "Glaciers  of  the  Alps,"    Prof.  George  Forbes 
i.in  i  '  ir  -  J  nie  with  forgetfnincss  of  the  fact  that  it  was  his  father 
i  d  to  M.  Agassiz  the  raoasurcments  he  made;  meaning 
to  intimate  that  his  father  was  not  called  upon  to 
iit,^u..       .L-iuvments  which  were  the  result  of  his  own  instruction. 
On  thi* (abjMt,  M  ProC  IIuiley'H  moslerl;  letter  in  ffatun,  Mij  22,  1873. 
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I  would,  however,  ask  3Ir.  Forbes  to  consider  whether  I,  while 
deavoring  to  hold  the  balauce  fairly  betweeu  coDtcodiug  clniun, 
Gbould  buve  been  justified  in  accepting  his  father's  as^ertiuu  vu! 
ignoring  the  dianielrically  oppoaite  assertion  of  Agassiz?  Ou  ibis 
point  1  would  direct  liia  atteutiou  to  two  sources  of  informalioui  iIji 
one  probably  known  to  bim,  the  otber  unknown,  and  winch  the  irio^ 
not  to  iiiflame  this  controversy  h&s  prevented  me  from  pablitliiDg 
hitUcrlo. 

lu  the  first  place,  I  wItt  make  a  brief  extract  &oni  a  very  rate 
brochure  published  by  Agaasiz,  in  evident  affliction  of  mind,  in  lS4i. 
In  that  piimphlct  he  addresses  thus  his  guest  of  the  previous  autumn: 

What  eloqaenoe  have  I  not  wasted  in  order  to  canso  ^on  to  dcccpltorti 
Bsd  f-arXx  n  coadasion ;  what  len^lii^ned  eicnrsioos,  oxieading  over  dsfi,  bit* 
I  not  made  to  conrmco  yoD  of  micb  and  sut^L  a  faL-t  '(  And  what  ndvoalnet  di' 
I  derive  from  ncnrlr  a  iniiDth  of  ihrsa  labors  1  This  suldj.  On  emfnt* 
subject  of  discnt^ion  you  farorud  no  with  tbo  profuimd  rcllectioDs:  ilUti; 
ourioua ;  it  is  verj  extraordinary ;  it  is  most  remarkable ;  it  is  capable  of  iKmt 
interpretatioQs;  various  cunsea  might  have  produced  these  effects!  Xt»t  i 
word  ou  the  true  basis  of  the  qiii-ation.  And,  DOtwithstandiag  tbi*,  I  luld 
all,  showed  yon  ull,  even  things  regarding  which  I  had  pahlished  nothing." 

I  was  in  duty  bound  to  give  due  weight  to  this  side  of  the  (luesiion; 
and  in  186B,  prior  to  the  publication  of  the  "Glaciers  of  tbeAlpC 
I  wrote  to  M.  Agassiz,  inquiring  w'hcther  he  still  mainlaincil  llM 
position  here  assumed ;  which,  it  will  be  seen,  not  only  touches,  hut 
the  Aery  point  brought  iforward  by  Prof.  George  Forbes.  I  wiilfi** 
the  pith  of  his  reply,  which,  as  just  intimated,  has  lain  besidi'  vil 
unpublished  for  fifteen  yeai-s.  After  sketching  the  "  incredililn  Jiffi" 
culties"  of  his  early  glacier  campaigns,  his  uncertainly  rcgardinj!  lli* 
measurement  of  the  motion  of  bowlders,  his  failure  on  tbeAar,  ttti 
Escher'a  failure  on  the  Alelsch,  to  determine  the  motion  of  a  scriet 
stakes  fixed  in  1840,  because,  through  ignorance  of  the  amouiil 
ablation,  they  did  not  sink  tlicm  deep  enough  in  ibc  ice, 
answers  me  thus : 

"  It  was  not  until  after  my  seoond  visit  to  the  Anr  in  the  m  inter  of  INO-'J 
that  I  felt  myself  l>re  pa  rod  for  a  systenintic  experimental  inveslig-atioB 
glacier;  and  I  then  went  up,  not  with  the  hope  of  solving  all  the  iirobten* 
one  year,  but  with  the  view  of  laying  the  busls  of  a  sulnlion.  Tbo  factllxt 
staked  a  series  of  poles  aerosB  tbo  whole  width  of  the  glacier,  to  a  di'ptli  'li 
left  them  standing  to  Ilio  followiug  year,  and  that  I  then  went  op  witli  >D  • 
perienced  engineer  to  inobo  a  minute  map  of  the  entire  surface  of  ths 
n  bich  was  csccnted,  will  fliow  tbat  1  bad  laid  my  plans  for  a  successful 
of  glneicr  phenomena  before  Prof.  Forbes  had,  for  the  first  time,  si-t  bb 
upon  the  glaciers  with  n  view  to  stodylnft  them. 

"  When  I  invited  him  to  spend  some  time  with  me  upon  the  giscirr  It 
I  hoped  to  receive  some  valuable  hints  for  my  inveetigatioiis  from  ■ 
of  so  high  a  standing  as  his.    Bnt  be  never  snggo.<<ted  any  thing  to  ini,\ 
showed  him  every  thing  1  bad  Iwen  deiug,  esplained  all  my  difficollirt, 
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lees  with  which  I  proposed  to  overcome  them.  Tbat  Prof.  Forbes  reached 
Uer  lie  Glaco  in  1S42.  a  few  weeks  before  I  weut  up  the  Okciur  of  the  Aor, 
J  gsve  hini  the  opportunity  of  making  a  few  dafs'  obserTationa  at  u  tiioe 
en  I  had  idreiidy  guioed  bd  nnnual  averiige.  That  Prof.  Forba  knein  in  1841 
ay  iHteiilion  Co  miikt  thU  erptriiaeat  I  eait  a£irm  the  more  posiliTely  oji  he 
I  the  iron  han  with  which  I  intended  to  hurt  the  hotel,  and  tehieh  had  been 
riai  up  the  glacier  hefore  lie  rrnched  the  Grimsel,  That  I  was  going  to  nso 
nUDents  of  precision  in  tUe!<e  measure  to  cnls  lie  must  have  nnderetood,  since 
ipesledlj  mentioned  tny  purpose  of  making  a  trigonometrical  Hnrrey  of  the 
acr  Ihe  following  year.  Whether  I  at  any  time  mentioned  the  theodolite  I 
QOt  remember  now.  But  I  am  sure  Hint  he  never  aoggested  any  thing  to  me. 
"Allow  me  one  more  remark.  Everybody  knows  that  I  am  a  naturalist, 
i  not  n  plivsieiat.  My  interest  in  the  glueiers  arose  from  a  deelre  to  learn 
lelhing  of  the  mammoth  of  Siheriii,  after  I  Lad  beeume  convinced  by  Ohar- 
itier  that  the  glaciers  of  Switzerland  were  much  more  extensive  in  earlier 
es  than  now.  It  struck  mo  that  there  might  be  some  connection  between 
bori&l  of  these  gigantio  inammaliu  in  the  arctic  regions  and  the  wider  rauKQ 
glaciers  in  Switzerland ;  I  am  one  of  those  who  believe,  as  yon  expressed  it 
ronr  short  and  charac  I  eristic  speech  at  Geneva,  that '  Nature  is  One,"  and  so 
IS  led  to  study  the  aecnmnlations  of  ice  without  the  necessary  preparation. 
'm  J01  cannot  fail  to  perceive  in  reading  the  accounts  of  my  siicceasivo  at- 
ipu,  and  for  this,  I  hope,  some  allowance  will  hereafter  be  made," 

This  acuount  fairly  tallies  with  the  statement  of  Prof.  Forbes  in  his 
rravels,"  quoted  iu  his  "Life"  (p.  503) : 

"For  from  being  ready  to  admit,  as  my  sangaine  oompaniona  wished  me  to 
in  IMI,  that  the  theory  of  glaciers  was  complete,  and  the  cause  of  their 
tloD  eertnln,  after  patiently  hearing  all  that  they  had  to  say,  and  reserving 
Opinion,  I  drew  the  conclusion  that  no  theory  which  I  had  then  hoard  of 
lid  BMonnt  for  the  few  facta  admitted  on  all  hands,  and  that  the  very  struaturo 
I  motious  of  glaciers  remained  still  to  be  dednacd  from  observation." 

Bcotnparablj  greater  than  Forbes  in  his  own  field,  ttie  want  of 
^c*l  knowledge,  to  which  Agaaaiz  refers  at  the  conclusion  of  the 
■egomg  letter,  rendered  luni,  on  this  particular  ground,  a  mere 
ild  in  comparison  with  bis  guest.  Still,  if  the  statement  which  I 
re  italicised  in  Agassiz'a  letter  express  a  fact,  then,  while  entertaiii- 
[  no  doubt  that  Prof.  Forbes  justified  his  conduct  to  hia  own  mind, 
KTe  it  to  olliers  to  judge  whether  it  would  not  be  an  evil  d.iy  for 
i  frankness  of  scientific  intercourse  if  such  conduct  should  become 
inrnL 

It  is  diflicnlt  at  the  present  day  and  hour  to  convey  an  idea  of  the 
r  caused  by  the  communication  of  our  joint  paper  to  the  Royal 
•iety  by  Mr.  Huxley  and  myself;  but  many  of  us  remember  the 
lent  discharge  of  letters  which  followed  that  event.  Had  I  in  those 
j%  ft  tendency  to  be  puffed  up,  the  circumstances  were  certainly 
ih  a»  might  exalt  my  self-importance.  But,  as  a  matter  of  fact,  the 
business  was  exceedingly  saddening  to  me.  For  two  years  I 
orcd,  while  not  flinching  from  what  I  held  to  be  the  duty  of  a 
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fioieutific  luan,  to  turn  Bwnj'  by  Boll  answers  llic  wralb  excited  agaiiiti 
mo.  I  failed  to  do  so.  The  tone  of  depreciation  indulged  in  wii 
typified  l>y  the  remark  of  Dr.  "^niewell  above  quoted,  aiid  threats  of 
punislimetit  were  everywhere  rumored.  I  refer  to  these  almost  for- 
gotten occurrences,  which  neeJ  never  Lave  been  revived,  to  show  Low 
natural  it  would  have  been  for  me  to  assume  in  the  "  Glaciers  of  tlm 
Al]>s  "  a  more  decidedly  coDtroTorgial  tone  than  tbat  actually  afisumi'J 
in  it. 

Many  of  the  clnims  then  made  for  Principal  Forbes  were  pertecilv 
inconsistent  uitL  the  facts  known  to  me.  Sir  Charles  Wbealitouc 
had  pointed  out  those  measurements  to  which  Agassiz  refers  as  bavin^ 
bcim  begun  under  Prof.  Forbes's  eyes,  and  which  were  more  ihan 
ignored.  I  had  also  read  Itendu's  Essay,  and  found  there  looilen 
absolutely  unknown  to  the  snpporters  of  Principal  Forbes,  and  direolly 
at  variance  with  statements  current  in  high  quarters.  I  also  noticed, 
or  thought  I  uoticeil,  a  tendency,  glanced  at  in  my  former  article,  lu 
regard  the  self-siime  data  as  important  or  unimportant  accoidiog  a* 
they  were  employed  by  Forbes  or  RendiL 

Let  me  illustrate  my  meaning  here.  One  of  the  strongest  pasfflgei 
cited  by  Principal  Forbes  to  show  that  he  had  recognized  the  meriu 
of  Itendu,  which  I  never  denied,  but  expressly  admitted,  is  tMl 

'  ("  Travels,"  page  382} ;    "  The  idea  of  comparing  a  glacier  to  a  rinM 
is  any  thing  but  new,  and  I  would  not  be  supposed  to  claim  itiat  com- ' 
parison  or  analogy  as  an  original  one.    Something  very  like  3  condi- 
tion of  fluid  motion  seems  to  have  been  iu  the  minds  of  several  wriif*. 
although  I  was  not  aware  of  it  at  the  time  that  I  made  my  theory,  b 
particular,  M.  Kendu,  whose  mechanical  views  are  in  many  Ksi/eOi 
more  precise  than  those  of  hia  predecessors  or  contemporaries,  spt'stt 
of 'glaciers  d'£cou!ement '  as  distinct  from  'glaciers  Ktservoirs,' m4  j 
in  the  quotation  at  the  head  of  this  chapter  he  contemplates  the/wrfn 
bility  of  the  mutual  pressures  of  the  parts  overcoming  the  rigiiiiljij 
He  is  the  only  writer  of  the  glacier  school  who  has  insisted  uD  linl 
plasticity  of  the  ice,  shown  by  moulding  Itself  to  the  endlessly  v anion 
form  and  section  of  its  bed;  and  ho  is  also  opposed  to  his  lundiiifl 
contemporaries  in  his  conjecture  that  the  centre  of  the  icc-«lrMM 
would  be  found  to  move  fastest.    But,"  and  hero  comes  one  of  iboiM 
qualifying  phrases  to  which  I  have  already  referred,' — "  JI.  Rentluliifl 
the  candor  not  to  treat  his  ingenious  speculations  as  leading  to  laffl 
certain  result,  not  being  founded  on  experiments  worthy  of  confidcnMi^ 

I  will  ask  permission  to  go  one  step  farther.    At  the  British 
elation  Meeting  at  Vork,  that  able  mathematician  and  Lig!i>miriJefl 
gi-nlleman,  Mr.  W.  Hopkins,  got  into  a  sharp  discussion  willi  fnfl 
'J'nrbes  regarding  the  viscous  theory,  and  he,  subsequently,  wrot«  oplfl 

k  *t  in  the  Philoiophical  Miiffozhte,     In  the  came  jonrDH 

^t^^^  a  reply;  one  of  the  strongest  points  of  which,  J 

^^^^^^^B  ■umry  Itnilftr,  tuI.  iiii.,  p.  DOT. 
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lOt  the  very  strongest  point,  is  the  following.  Speaking  of  ibe  prin* 
ipic  of  plasticity,  ProC  Forbes  writes : 

"Perhaps  the  folluwlng  illustration  will  appear  to  tlie  impartial  reader  al- 
lost  B  deuiDDstratiuu  of  tiiid  pnuctplc.  .  .  .  TLero  is  n  gliicibr  baain  in  the 
mge  of  Mont  Blanc  colled  tlie  Glacier  du  Tul^fre.  Its  outline  is  correctly  rep- 
iwoted  in  the  nest  ti^nro,  lU  well  as  the  relative  dimonsluns  of  the  moath  or 
utlet  by  wliich  it  pours  furth  tlio  moss  of  ice  wbicb  it  Is  anDiiallj  unable  to 
mtnin  in  its  circuit.  The  breailth  of  tbo  outlet  is  aboat  seven  hundred  jards, 
liile  the  greater  diameter  of  the  ba^inivhicb  itdiscborges  ismore  than  furtj  -two 
andred  fsrds,  or  at  li-ost  six  times  greater.  Can  it  for  one  moment  be  iina- 
ned  tliui  onj  degree  of  hihrieathn  of  the  bod  of  this  cako  of  ice  could  drag  it 
irODgh  the  strait  in  question,  even  if  it^  adUcsion  to  the  soil  were  absolatel; 
lUiing !    The  thing  \i  impoi^sible ;  it  speaka  for  itself."  ' 

jjjj^e  observnlion  here  referred  to  aa  eo  cDiivinoing  is  precisely  of 
tat  claaa  upon  which  Rendu  founded  hie  theory ;  and  there  catmot 
e  a  reasonable  doubt  that  the  very  fact  here  brought  forward  more 
r  leas  inflacnced  him.  Still,  while  in  the  hands  of  Prof.  Forbes  it  has 
le  value  here  set  fortli,  in  those  of  Rendu  ttio  "  ingenious  specula- 
ODs"  founded  u]>on  it  are  not  "worthy  of  confidence." 

It  ia  not,  and  never  was,  my  design  to  charge  Principal  Forbes 
ith  conscious  wrong;  but,  at  the  time  hero  referred  to,  I  believed 
Im  to  be  animated  by  a  love  of  public  recognition  so  eager,  and  an 
tlimatc  of  the  value  of  his  own  work  so  exalted,  as  to  render  it  diffi- 
dt  for  him  to  behave  in  a  generous  way  toward  those  whose  labors 
'cnched  upon  his  own.  I  regarded  his  treatment  of  Agasaiz  as 
iir»h,  if  not  merciless.  Considering  all  this,  I  do  not  think  that  the 
Glaciers  of  the  Alps,"  written  in  the  midst  of  such  contenlioiie  aa  I 
avc  indicated,  can  bo  justly  deemed  intemperate  in  tone.  Its  logic 
> sometimes  stern;*  but  its  statements  are  irrefutable.  To  its  ch.ip- 
en^  from  page  209  onward,  I  would  refer  the  reader  for  an  answer  to 
I  good  deal  of  the  irrelevant  bluster  assoeinted  with  this  question. 

I  am  blamed  for  saying  that,  if  Rendu  had  added  to  his  other 
^uliEcations  those  of  a  land-surveyor,  ho  would  now  be  deemed  the 
'Prince  of  Glacialiats,"  Can  thia  be  for  a  moment  doubted  f  When 
t(  field  him  announcing,  with  a  fullness  and  precision  never  sur- 
{Uk-d,  and  not  attained  even  by  Prot'  Forbes  himself  until  years 

It  ihe  publication  of  his  "  Travels,"  the  character  of  glaeier-mo- 
I  when  wo  find  him  laboriously  trying  to  determine  it  by  obser- 
Oiis  of  blocks  at  the  edge  and  toward  the  middle  of  the  glacier — 
JUtobe  imagined  that,  if  he  knew  the  use  of  the  theodolite,  he  would 
^■tve  employed  that  instrnment  ?  And  is  the  absence  of  tijis  sur- 
^Bfi  knowledge  a  just  reason  for  diemisalng  his  labors  in  the  fol- 

^^KEsagpUAiI  Slayaiiiit,  vol.  iivi.,  pp.  414,  41B. 

^^hal  t  courlvuus  dcmcinor  ini;;Iit  have  iloae  to  mDJify  this.  I  cannot  now  te.y,  hut 
|ln  that,  after  the  ilnth  of  PriiiKipol  Forbej,  no  referczice  of  mmc  to  bis  work  or 
■Bar;  Uck«il  ■pprocUtlao  or  kiadiiesB. 
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lowing  fashion  in  the  "Life  and  Letters  of  Priucipal  Forbw!" 
After  having  rcft?rred  to  the  Dilnlation  and  Gravitation  Theories,  iinil 
to  an  observation  of  I'layfiur's,  the  ■writer  proceeds;  "  Wc  are  not 
nwnre  that  any  thing  of  particular  importance  beyond  this  tjib  knovii, 
in  the  sense  ol'  having  been  obtervtd,  not  merely  itcn,  tilt  Forbes  touk 
up  the  siibjeet,  with  the  exception  of  Kendu's  acute  remark,  whicli  i]" 
pears  to  have  been  previously  mode  by  Captain  Basil  Hall  ami  otheri, 
that  a  glacier  Rccms  to  flow  in  its  channel  like  a  sluggish  iictm" 
This  is  as  inadequate  as  it  is  nnjnst;  and  I  would  also,  once  for  ill, 
respectfully  protest  agaiust  the  following  language  as  dcscrihmg  viiK 
even  ap proximate  fairness  tlie  relation  of  Kendu  to  this  tjueslion; 
"  One  of  the  few  men  who  seems  in  any  point  of  consequence  to  hare  lixl 
even  one  clear  and  accurate  idea  on  the  subject  before  Forbes  is  Mgr. 
Rendu,  late  Bishop  of  Aunficy,  but  this  was  so  mixed  up  with  etrur 
that  it  does  not  appear  likely  that  in  his  hands  it  could  have  ever  l<il 
to  any  thing  deliiiito  ;  for  Rendu  holds  and  enunciates,  Eometinitt  in 
the  same  sentence,  facts  and  errors  utterly  incompatible  with  them." 
This  is  the  spirit  of  depreciation  which  has  introduced  bittenieM ' 
these  discussions,  and  which  will  not  he  shared  by  any  just  or  g*ii 
ons  ndnd. 

Prof  Tait  has  prepared  himself  for  his  portion  of  the  book  b 
under  reriew  by  some  researches  which  prove  that  a  "  grudge  on  a 
part  against  Prof.  Forbes  was  in  full  bud  as  early  as  IM*."  !■ 
moreover  credits  me  wilh  "extremely  great  skill  in  choosing  preciwl 
such  forms  of  language  aa  were  eslculated  to  produce  the  mort  nn 
Bile  torture  in  ibo  mind  of  a  seropulonsly  upright  and  high-wo! 
man."    That  I  should  exhibit  skill  in  any  thing  is  to  me  astoniilito 
What  he  hero  says,  coupled  with  what  he  hod  said  before  reg»r'"™ 
my  ignorance,  is  a  mere  feeble  copy  of  his  clescription  of  Mr.  Lotr 
a  man  "  compounded  in  about  equal  proportions  of  fiend  and  funl; 
and  such  repetition  is  unworthy  of  the  versatile  genius  of  ProtT 
Speaking  seriously,  we  have,  in  both  eases,  the  mere  wildncM  of 
controlled  anger.    I  had  no  more  grudge  against  Pro£  Forbes  i&  I 
than  against  Prof.  Faraday,  and  friendly  letters  passed  between  For 
and  myself  long  subsequent  to  this  date.    In  fact,  if  I  had  any  graJ 
i(  W.16  rather  asfainst  v\gassiz  than  ."igainst  Forbes,  for  in  ihnsf 
was  impatient  with  Agassiz's  physics,  but  otherwise  ill  ncquuinieJ  * 
the  merits  of  the  case  between  them.    Might  I  commend  to  niy  cn 
the  following  deliverance  of  Lis    distinguished  countryiiiaii 
Bain?    "Our  emotions  of  anger,  like  fear,  are  uianifi-slalions  * 
induced  upon  mere  pain.    Revenge,  antipathy,  hatred,  party  ipi 
are  so  many  forms  of  the  irascible  feeling,  and  are  antagonistio  ' 
conspicuous  degree  to  the  ascertaining  of  truth,    CaluRipy,  itl 
jireuion  of  anger,  connotes  falsehood." 

t  willingly  accept  Prof.  Tail's  grammatical  correction  a*  rtgl 
■  Fn>t.  TUl  b  "  Llfto  uid  Leltcn  oTFortict,"  pp.  «M,  4V8. 
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le  inlroduction  of  two  nrticlee,  and  tLe  substitulion  of  tbe  vord 
mutual"  for  "natural"  in  llie  statement  of  the  viscous  tlieory. 
ich  mistakes  readily  escape  me  ia  the  reading  of  proofs  with  the 
eaning  of  which  I  am  very  familiar ;  and  eome  siniilar  errors  in  my 
her  worke,  discovered  mainly  by  my  own  pnpils,  await  correction  in 
b^equent  editions.  In  the  "  Glueiera  of  tho  Alps,"  my  critic  will 
id  "  mutual "  all  right,  and  one  of  the  indefinite  articles  supplied, 
nt  the  shifting  of  tho  vowel  to  a  consonant  was  overlooked,  and  the 
cond  article  was  therefore  omitted. 

From  the  level  of  the  irascible,  Prof.  Tail  on  one  occasion  rises  lo 
at  of  exultatiou,  "  While  we  write,"  lie  exclaims,  "  another  actor 
i8  appeared  on  tho  scene — and  with  treroendoua  effect.  Tlie  temble 
ards  of  Mr.  Ruskin  (Fors  Clavigera,  Letter  xixi  v.),  with  regard  lo  Dr. 
p^all  and  his  'Forms  of  Water,'  will  reach  myriads  of  intelligent 
aders  besides  those  who  could  otherwise  be  expected  to  interest 
cmsclves  in  a  question  iuvolving  scientific  issues.  Mr.  Ruskin's  ad- 
inible  command  of  language,  his  clearness,  impartiality,  acuieness, 
id  his  exemplary  firraness  in  declaring  truth,  and  doing  justice,  leave 
idling  to  be  desired," 

These  arc  strong  words.  What  is  their  value  ?  Let  a  very  able 
mple  of  Mr,  Tait'a  countrymen  reply.  "  lie  "  (Prof.  Tail),  says  the 
'outwin  of  April  24tb,  "  m.iy  be  occasionally  sliy  in  his  substantives. 
It  he  lias  no  timidity  in  bis  adjectives.  '  Contemptible,'  '  unutterably 
intcmplible,' '  miserable,'  '  disgusting,' '  shabby,' '  pernicious,'  '  pesti- 
at,'  *  hideous,'  are  among  the  projectiles,  more  natural  perhaps  than 
iIlo«ophical,  which  the  Professor  of  Natural  Philosophy  distributen 
and  him."  But  whence,  it  may  be  asked,  this  exorbitant  jubilation  ? 
'hat  on  earth  can  tho  opinion  of  Mr.  Rnskin  bare  to  do  with  the 
tntion  of  a  question  which  has  stood  in  the  fierce  light  of  scicutifio 
acas^ion  for  fourteen  years  ?  Is  it  to  be  imagined  that  he  has  found 
tnelhing  which  has  escaped  Helmholtz  or  Sedgwick  ?  Surely,  if 
rot  Tail  will  only  give  his  clouds  of  anger  timo  to  disappear,  he  will 
e  the  absnrdily  of  introducing  such  looso  rhetoric  among  grave  slu- 
■nt*  of  aeience, 

Further  on  we  have  Principal  Forbes's  pwre  and  disinterested  love 
knowledge  for  its  own  sake,  contrasted  with  tliat  of  others  who 
ek  it  for  the  sake  of  notoriety.    Let  me  examine  this  notion  in  the 
[bt  of  a  crucial  instance. 

In  walking  up  the  glacier  of  the  Aar  with  Agassi?:,  Prof  FoHjob 
Wrrftd  blue  veins  running  through  the  ice,  Agasaiz  had  noticed 
•  groOT«s  answering  to  them  on  the  surface,  but  he  had  not  etndied 
m,  Bnd  in  all  likelihood  he  blundered  in  bis  conversation  about  them 
itb  hi«  aoulc  and  physically-cullun-d  guest.  They  followed  these 
■iim  mibseqncntly  together  for  several  days,  and,  after  tho  departure 
Forbes,  Agassiz  traced  them  to  a  depth  of  a  hundred  and  twenty 
et.    Humboldt,  I  am  informed,  had  been  instrumental  in  gelling 
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him  [lecuninry  aid  for  his  researches,  and  to  Humboldt,  ufter  tbc  gl 
cier  eampfiign  of  1841  had  ended,  he  addressed  a  jjrivaU  nolc,  ma- 
tioiiing  among  other  things  his  having  seen  the  tgius.  ImnkcDosi- 
tempt  at  excusing  his  otnission  of  the  name  of  Forbes  from  this  uoW; 
hut,  taking  every  thing  into  account,  the  sin  of  omittsion  does  not 
seem  very  heinous,  lis  effect  upon  Prot  Forbes  shall  be  described 
by  himselll 

"I  roaohod  homo,"  ho  Bays,  "in  the  month  of  October,  1811,  dnd  soon  «mi* 
mencod  the  liiatoriuol  review  of  tbu  glacier  question  which  1  had  prujecled. 
WLilo  I  was  thus  engaged,  the  '  Comptes  Bcndus '  of  the  Aeadoni  j  of  SdtHM 
in  Paris  for  the  18th  of  October  reached  uie.  In  it  1  foaad  a  letter  froffllL 
A^assiz  to  Baron  Uamboldt,  contaiuing  tbo  following  passage  with  rcrereowta 
the  obsorvntions  made  upon  the  glacier  of  llie  Aar: 

"  '  Lb  fiilC  le  plus  noiivcaa  quo  J'ai  remarqu^',  c'cst  la  presence  dans  k  hum 
do  Ift  glace  des  robans  vertieatu  do  glace  hieue,  alternant  avec  de*  htaii  i» 
glaoe  blanche  d'un  qaart  do  Itgno  i  pladears  pouces  de  large,  s'^ttMidut  «ti 
iDiite  la  longoonr  da  glacier  et  pcoetntat  i  mie  profondcur  da  moias  ISO  pltJi 
paisque  j'at  obsorv6  encore  ce  phfcoin^ne  an  fond  do  trou  de  $«nde.' 

'■  On  reading  this  letter,"  saja  Principal  Forbes,  "from  which  even  sllioM- 
tion  of  n\j  presence  on  the  Aar  is  excluded,  my  first  impression  wo*  of  forfiiw 
and  pain.  That  I  could  not  suffer  so  direct  a  plagiarism  to  remain  onchslli'iii^sl 
never  appeared  to  me  to  admit  of  a  doubt;  U/ait  U  pht  noucMU  qut  I'u  »■ 
marqut  was  an  assertion  as  arlicolato  as  it  was  nnfoundcd." 

For  nearly  a  month  Prot  Forbes  had  shared  the  shelter  of  A 
siz's  roof,  and  wandered  with  him  among  scenes  of  unsurpassed  gnn 
CUT.  He  bud  found  in  his  host "  noble  ardor,  generous  frienMi 
DDvarying  good  temper,  and  true  hospitality."  It  is  upon  tbem 
thus  described  by  himself  that  Prof.  Forbes  turns  iu  this  fierce  *■» 
for  the  mere  omission  of  his  name.  It  grieves  me  to  say  a  word  wb 
could  be  interpreted  as  severe  to  s  dead  man ;  but  the  eompftrito 
drawn  by  his  panegyrist  compel  me  to  slate  lliat,  among  the  eniin 
men  whom  it  is  my  privilege  to  call  my  friends,  there  is  not  out 
whom  such  an  explosion  of  resentment  for  so  purely  personal — I 
almost  said  paltry — a  cause  would  be  even  approximately  possible- 
charge  him  with  nothing  consciously  unfair;  but  from  a  man  M 
in  the  assertion  of  his  "  claims,"  go  sensitive  to  poblie  recognition, 
eo  free  iu  tlie  use  of  hard  words,  these  interminable  discussions  mD 
aalnralty  as  rivers  from  their  water-shed. 

With  more  time  at  my  disposal  I  ehoold  probably  enter  more  f~ 
Into  ihe^e  matters;  but  this  and  my  former  article,  talcen  in  conja 
tion  « ith  the  "  Forms  of  Walvr,"  in  which,  even  to  the  ignoring 
Ciysvlf,  I  di'sire  to  do  justice  both  to  A^ssit  and  Forbes,  and 
pagvs  rcfrrrrd  to  io  lhe"6Ia«icrsoflhe  Alps,"  will  have  so  farcies 
a  dttsly  atmoe|>lioTe  as  to  enable  any  really  earnest  reader  to  eM 
beatings  of  tfab  qnotion.  It  now  only  resU  with  me  to  give 
SMnplf«of  tboM  "tmible"  and  "ircntifiidoaa"  words  to  which 
Tait  has  rrfermt,  and  which  IVof.  Georgo  Forbes  has  thought  fit 


tie  a  portion  of  his  volmne.  Forty  years  ago,  Mr.  Kuskiu  first  saw 
e  Alps  from  Schaffliausou. 

"  Oalj  one  great  step,"  be  saji,  "  in  tlio  knowledge  of  glnciers  has  beca  inai]« 
ill  that  pcriiid ;  anil  it  scema  the  prinoipal  objeot  of  Frof.  T^dull's  book  to 
Loeol  its  having  been  taken,  that  ho  and  bis  frienils  ma;'  get  tbo  credit,  some 
',  of  baring-  taken  it  tlicrasolves.  ...  At  the  end  of  the  last  book  of  his  he  " 
otTjndaUj  "denies,  as  far  as  ho  dares,  theesacntisl  pointa  of  Forbea's  diaooT- 
,  .  .  .  The  readers  of  'Fors'  maj  imagine  tboj  bave  nothing  to  do  n'ith  pcr- 
bX  qnesiiriDS  of  this  kind,  but  they  havo  do  oonooption  of  the  degree  in  which 
eral  science  is  corrnpted  and  retarded  hy  tbo^e  juulousies  of  the  schools;  nor 
'  important  it  is  to  tlie  citiiae  of  all  tmo  oJuoution  that  the  criminal  indulgence 
hem  should  be  chastised.  Oriminol  is  a  strong  word,  but  on  entirely  Just  one. 
1  not  likely  to  overrate  the  abilities  of  Prof.  TycduU ;  but  he  hud  at  least  in- 
HBM«noiigh  to  know  that  his  dispute  of  the  etatements  of  Forbes  by  quib- 
HUPtWord  viscous  -\raa  as  nncandid  us  it  was  unscholarly ;  and  it  rotArded 
■nanoe  of  glacier  science  for  at  least  ten  jeara. .  ,  .  And  the  absurdity,  na  well 
W  iniquity,  of  the  professor's  willful  avoidance  of  this  gist  of  ttie  whole  debate 
manmciaWd  in  lliia  last  book,  in  which,  though  ita  title  is  tbo  'Forma  of  Wa- 

he  actually  never  tracea  the  transformatioa  of  snow  into  glacior-ico  at  ail." 

If  tbeso  "  terrible  "  words  be  true  words,  why  was  it  left  to  an  araa- 
r  to  otter  them  ?  Why  were  they  not  uttered  years  ago  by  Prof, 
t  himself?  To  these  and  other  obaervations  of  Mr.  Riiskin  I  offer 
reply ;  nor  ahonlil  I  have  ever  given  them  the  filightcBt  regard  or 
iDtion  were  it  not  for  the  ase  which  a  scientific  man  has  stooped  to 
;e  of  them. 

"  Fors  Clavigera  "  has  but  a  scanty  circulation — how,  then,  were  the 
yrwl  intelligent  readers "  of  Prot  Tail  obtained?  Simply  by  oir- 
tting  "Fors"  in  Scotland,  and  republishing  Mr.  Ruskin's  article  in 
Scotch  newspapers.  Prof.  Tait,  moreover,  was  for  some  years  at- 
led  to  Queen's  College,  Belfast,  and  I  am  to  have  the  honor  of  pre- 
□g  at  the  meeting  of  the  British  Association  to  be  held  next  August 
bat  eity.  Accordingly,  the  article  iu  "  Fora "  has  been  republished 
be  Belfast  jonmals  also.  The  Iforthcrn  "Whig  and  the  Jlclfa»t 
h»ktler  have  duly  reached  me  with  Mr.  Rusldn's  article  couspicu- 
y  narked.  These  are  some  of  the  amenities  of  Prof.  Tait:  others 
BC  hand,  but  I  refuse  to  notice  them.  The  spirit  which  prompts 
It  may,  after  all,  bo  but  a  local  distortion  of  that  noble  force  of  heart 
A  answered  the  "  Cameron's  gathering  "  at  Waterloo ;  carried  the 
^k  Watch  to  Coomaseie  ;  and  which  has  furnished  Scotland  with 
inU«rials  of  an  immortal  history.  Still,  rudeness  is  not  indepen- 
Be,  blaster  is  not  strength,  nor  is  coarseness  courage.  We  have 
I  the  human  understanding  from  the  barbarism  of  llie  past ;  but  we 
on  along  willi  it  the  dignity,  courtesy,  and  truth  of  civilized 
d  the  man  who  on  the  platform  or  iu  the  press  does  violence 
«thica1  side  of  human  nature  discharges  but  an  imperfect  duty 
ublie,  whatever  the  qualities  of  his  understanding  maybe. — 
\forary  Jlevtew. 
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Bt  Bok.  LAVTBEKCE  JOUNBOS. 
FAST  II. 

WHEN  Wolf,  Goethe,  Oken,  and  Geoffroy  St.-Hilaire  began  to  tcU 
us  that  the  method  of  the  creation  of  living  creatures  is  an  (to- 
lutioD,  it  W!is  far  frotn  satislaflory.  To  comprehend  the  proposition  in 
the  first  place  was  exceedingly  difficult.  It  waa  almost  inoompifhi'D- 
sible,  indeed,  to  minds  tutored  in  the  anthropomorphic  notioo*  of 
spasmodic  and  arliitmry  special  efforts  on  the  part  of  some  Deroiurgu*, 
Educated  to  see  in  Nature  what  were  culled  evidences  of  da' 
meaning  plan  and  purpose  according  to  our  finite  ideas  of  design, 
could  not  rise  to  the  conception  of  tho  continuons  action  of  uuivc 
law  ;  and  every  thing  not  easily  construed  by  our  preconceived  tcl 
ogy  was  settled  by  the  convenient  doctrines  of  miracles  anil  cs 
clysms.  In  another  way,  also,  the  world  was  not  prepar»l  6a 
proposition :  for,  in  the  second  place,  llie  ['roofs  were  hiddea  tvaj 
the  still  undiBoovercd  facts  of  homology.  The  science  of  morfho 
was  yet  to  be  created.  Not  yet  was  it  known  that  Bryant's  to' 
verses — 

"AU  that  trend 
The  glolie  ore  but  a  Landfu]  to  llio  tribe* 
Thai  alamber  in  its  bosom" — 

are  as  applicable  to  the  genera  and  species  of  all  living  creatures  U 
the  individuals  of  the  human  i-acc  ;  that  the  orcanic  forms  now  exU 
are  in  simplest  truth  insignificant,  both  as  to  numbers  and  van- 
when  compared  with  those  which  have  preceded  ihcm  and  whidi 
perished  forever. 

No  wonder,  then,  that  the  new-fledged  doctrine  of  evolutioii 
went  out  of  fashion  when  even  the  great  disciples  of  the  great  IraJ 
just  mentioned,  Lamarck  and  the  elder  Danvin,  had  no  belter  vsy'' 
tion  to  offer  than  the  h3'polheBis  of  transmutation.    Xct  it  ought 
to  be  forgotten  that  their  principal  opponents  were  not  devout  p 
ors  of  religion  and  tlieolopy,  to  the  really  qualified  of  whom,  it 
have  been  indifferent ;  but  Voltaire,  Frederick  IL,  Cuvicr,  and  A 
men  whom  no  one  ever  suspected  of  any  profound  knowledge  of 
ogv,  or  of  iipccial  reverence  for  its  deductions. 

But  now  the  mists  are  clearing  away,  just  as,  neeording  to 
logic  of  things,  wo  liliouKi  expect.    For  there  is  cvolntiou  in  h 
thought  and  comprehension,  as  in  all  things  else.    Yet  the  ho« 
question  of  the  method — the  process  of  the  dcvelopracut  of  life 
confronts  us;  and  the  recent  labors  of  Charles  Darwin,  W 
Voght,  Haeekel,  Cope,  and  Others,  have  taught  us  that  the  IMWW 
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It  to  be  jumped  .it  bj*  mere  specolntion,  nor  by  basty  iafereuce  from 

10  sparse  Jiud  ill-digcstctl  facts  of  natural  history  now  in  oiir  poaaes- 

on.  The  full  solution  of  the  mystfry  still  lies  iu  ilie  future,  ami  is  to 

!  rencbcil  only  after  tlie  coUcctioa  nud  compariitou  of  a  mass  of  data 

'ervhelming  to  contemplate.    Iu  the  mean  time,  confusion  of  ideas 

d  diSereuces  about  words  cbar.icteriEO  all  our  controvcrsicB.  How 

in  will  misuuderstuud  oue  another  I 
• 

"  Wo  liiive  nn  idea,  make  a  word. 
Too  fnlsii  I'  unite  us,  or  control ; 
And  for  the  word  it9clf  we  fi^lit 

In  biltumoas  of  soul." — WoRnawonrH. 

usual  to  state  that  there  are  two  tbeorieB  of  tlic  origin  of  spe- 
j,  of  the  production  of  organic  forms,  namely,  the  theory  of  special 
Dticas,  and  tlie  theory  of  natural  seleetion.  But  the  statement 
alls  in  need  of  criticism.  The  supposition  of  a  special  genesis, 
ether  by  some  assumed  ab  extra  influence,  iu  other  words,  miraeu- 
»  interference,  or  by  some  influence  working  intra,  is  a  virtual 
•ging  of  the  question,  a  virtual  admission  that  wejiever  can  follow 
chain  of  causation.  And  this,  because  at  some  stage  of  the  pro- 
s  the  battle  is  to  he  stopped ;  at  some  step  of  the  argument  our 
atbs  are  to  be  shut,  if  not  with  a  miracle  after  the  manner  of  the 
iday-echool  teachers,  which  has  at  least  the  merit  of  piety  about  it, 
D  with  the  more  formidable  obstruction  of  an  inexplicable  fact  or 
pcrtv.  And  we  are  actually  told,  by  one  of  thia  turn  of  thinking, 
1  "to  bother  ourselves  about  these  tnoxplic.tble  facts  is  as  irrational 
(O  discuss  the  politics  of  the  moon." 

r leaving  special  genesis  aside,  let  us  consider  a  little  more 
the  doctrine  of  natural  selection.  Tiiis,  in  fact,  is  not  a  theory 
the  origin — of  the  genesis  of  species.  As  M,  Quatrefagea  has  re- 
rkcd,  it  is  not  a  theory  at  all,  for  it  explains  notliiug,  accounts  for 
ilung,  and  is  not  therefore  truly  an  hypothfsis  in  philosophy, 
toral  selection  is  not  a  cause,  but  the  discussion  of  it  draws  atten- 
to  the  chain  of  causes  at  tlie  bottom  of  which  wo  must  look  for 
I  Mlatiou  of  our  problem.  As  we  all  kiiow,  it  is  a  notion  taken 
m  the  selection  exercised  by  the  band  of  man  in  the  rearing  of  do- 
»tio  plants  and  animals,  Man,  by  the  conscious  or  unconscious 
Wtion  of  that  which  best  suited  his  wants  or  caprices,  has  educed 
[  displayed  many  varieties  of  living  creatures ;  and  in  like  manner 
■  anggested  that  Xature,  by  holding  011  to  the  fittest  in  the  struggle 
life,  has  herself  made  selection  of  the  innumerable  forms  we  see. 
»  general  way,  this  principle  has  always  been  recognized;  and  in 
It  »gC8  it  has  been  always  remarked  that  the  varieties  discovered 
wt'II  adapted  to  exist,  and  that,  if  they  were  not  so  adapted,  they  * 
.  |>eri«fa.  But  wo  bare  yet  to  see  that  these  variations  are  always 
>t,  or  that  the  littcet  comparatively  always  survive. 


But,  indeed,  so  far  as  Mr.  Darwin  |iuts  forth  a  theory  at  oil,  it  if 
not  that  uatural  Gelcction  is  tlie  cause  of  species  ;  bat  ihat  sligfal  acci- 
dental variations  occur  from  6omo  unknown  or  inexplicable  cause; 
uni]  that  by  natural  aelection  the  fittest  of  these  will  surriTe. 

There  is  not  so  much  difference  after  all  between  the  two  so-callej 
theories  as  it  is  comioon  to  believe;  ihe  inexplicable  accident  liringi 
them  together  at  last.  It  is  only  the  using  of  different  words  for  the 
Bflnie  notion.  Variation,  by  slight  accidental  degrees,  is  quite  as  iii>- 
philosophical  as  the  production  of  species,  by  decided  aaltut  or  spriogt, 
from  some  innate  miraculous  cause.  Suppose,  then,  we  drop  the  qnt* 
tion  of  the  origin  of  species  and  the  cause  of  variation,  and  try  to 
observe  and  understand  tho  different  stages  of  the  growth  and  evoln- 
tion  of  Guch  living  creatures  as  the  e.irth  is  lilled  with,  whether  Ulteit 
or  unfittest:  would  not  this  bo  much  more  consistent  with  the  vocstioo 
of  science  ?  In  itself  it  will  be  a  delight,  whether  it  solves  any  iliing  o: 
not. 

Assnming;  matter  and  its  law  or  properties — and  remember,  agiio, 
that  without  them  it  would  not  be  matter — how,  and  by  what  steps, 
and  stages,  and  degrees,  has  it  put  on  the  myriad  forms  of  life? 

Wo  will  not  enter  into  those  deeper  speculations  of  pliilosojiij 
which  range  every  thing  in  uni  ty  or  dnality — which  divide  Nature  inlo 
matter  and  force — or  look  upon  the  cosmos  as  one  substance  wAv 
two  aspects,  static  and  dynamic ;  and  regard  matter,  in  maihcinalinl 
language,  as  composed  of  points  in  space  and  time ;  or,  nsing  pnw 
ontological  phrases,  as  centres  of  farce  or  motion  under  the  connial 
relations  of  time  and  space.  Nor  is  it  necessary  to  draw  com] 
between  these  conceptions.  They  are  but  doctrines  of  method,  wA 
certain  purposes  one  may  use  either.  Neither  is  this  the  place  to  iIt 
upon  the  forces,  their  correlation,  and  their  unity ;  nor  upon  the 
ciplea  of  physics  as  a  science.  AU  this  will  be  assumed  as  gwi 
understood. 

Matter  we  have ;  now  life  I 

Suppose  every  thing  prepared — a  borne,  the  earth,  fitted  to  n'Mifl 
the  invited  guest;  whence  the  mysterious  power,  vitality?  The  alw 
is  prepared,  the  wood  cleaved,  and  the  sacrifice  laid  thereon  ;  how 
the  fire  from  heaven  invoked  ? 

ItecoUect  this  maxim  of  even  the  old  scholastio  philosophy:  I 
having  matter  and  form — that  is,  Nature  and  its  laws — ^we  are  not  M 
search  outside  of  these,  for  we  need  no  other  factors  to  account  foriD 
the  metamorphoses  this  basement  matter  may  assume. 

The  first  appearance  of  organic  life — the  stealing  of  this  finl 
fire  from  heaven — this  is  the  easiest  step  in  the  whole  process  ;  eftM'*'t 
naturally,  because  nearest  to  the  inorganic  kingdom,  which  is  so  niatk 
less  complicated  than  the  organic ;  easiest,  because,  as  we  adTAOC^ 
tho  factors  which  enter  into  the  calculation  and  bear  npoD  the  rml' 
become  so  nnmerous  and  obscure  that  wo  never  can  know  when  W 


n  discovered  tlio  half  of  them;  much  less  their  iotcrmiDiLblc  com- 
lations.  And  yet,  as  to  orgaiito  life  iu  general,  is  it  not  confcBsed 
It,  if  we  could  only  ftccoimt  for  the  existence  of  the  cell,  of  that 
It  morael  of  colloid  matter,  ve  should  have  the  key  to  all  its  mys- 
■ie«? 

Very  welL  What  is  a  cell  ?  Or,  expressed  ia  other  words,  what 
that  drop — that  particle  of  matter,  called  now  by  that  same  old 
.hion  of  supplying  phrases  when  ideas  fail — protoplasm?  What  is 
itoplaem  ? 

For  aught  we  know,  there  may  bo  monads  or  gemmules  of  organic 
■atures,  as  conjectured  by  Mr,  Spencer  and  Mr,  Darwin,  there  may 
a  peculiar  substance  endowed  with  life  as  a  property,  as  cooject- 

tby  Mr.  Iluxley,  there  may  be  these  atoms  of  organic  life — the 
of  organizations ;  and  organized  creatures  may  be  definite  ai^ 
Igements  of  these,  for  augbt  we  know.  But  really,  except  as  a  pro- 
lional  theory,  used,  as  we  see  it  in  the  notion  of  Pangenesis  put  forth 
the  great  naturalist,  merely  to  aid  iu  rising  to  other  conceptions, 
iTO  is  very  little  need  for  such  a  suppoEition.  Especially  is  it  to  bo 
sd  guardedly.  For,  while  put  forth  expressly  in  analogy  to  the 
imic  theory  in  chemistry,  which  is  an  aid  to  grasp  the  law  of  defi- 
e  proportions,  it  is  to  be  feared  that  many  will  so  lean  upon  the 
Itch,  they  may  never  learn  to  walk.  We  know  that  in  chemisti-y 
a  ia  true ;  that  many  possessed  of  feeble  powers  of  absti-action  rest 
the  doctrine  of  atoms  as  the  final  fact ;  as  in  religion  feeble  minds 
ip  at  the  forms  and  images  used,  and  fail  to  comprehend  the  Deity 
ight  and  concealed  thereby. 

Rightly  understood,  the  doctrines  of  Protoplasm,  of  Gemmules,  et 
mmn«  gentis,  if  they  aid  little,  can  do  little  harm.  For,  to  the  physi- 
||ttt,  there  remains  the  great  fact  that  organization  is  life.  In, 
roagh,  and  by  means  of  organization,  or,  if  you  prefer  it,  an  organ- 
1,  is  matter  endowed  with  life.  So  fur  as  physiology,  and  there- 
1!  natural  science  and  physics,  is  concerned  in  this  matter,  life  docs 
t  exist  without  organization.  Xow,  then,  what  is  the  first,  the  sim- 
•t  form  of  organization — the  primordial  type  of  organic  creatures  V 

is  %  celL  For,  notice  what  is  really  meant  by  an  organism — an 
{•nieed  creature.  It  is  a  creature  that  iias  functions  dependent  upon 
{tns  or  parte.  There  Is,  then,  in  the  very  simplest  organism  already 
unifefltation  of  Von  Baer's  great  law  in  biology — differentiation. 
ithont  differentiation  there  is  no  organization,  and  without  organi- 
ioo,  again,  no  life. 

It  is  impossible  to  stop  here  to  dwell  upon  the  organisation  of  a 
1,  Mid  the  proofs  of  it  in  unicellular  creatures.  This  has  been  more 
\j  treated  of  in  some  of  my  earlier  productions.  Still,  a  glance  at 
■  question — how?  whence  f — was  promiBcd. 

See,  tbeo,  this  drop  of  colloid  matter — this  protoplasm — this  coll. 
eao  scarcely  be  called  protoplasm  until  there  is  organization ;  and,  if 


so,  then  it  U  wliat  the  oKler  amtomists  cilIIciI  a  cell  Cnn  then 
colloid  matter  without  orgnoizntioii  ?  Both  chemistry  and  physiolo 
answer  in  the  afliimative.  It  may  anil  does  so  exist  iii  abiiiidann-.  ttiii 
it  yet  remnins  to  be  shown  that  the  siihstancc  itsel/,  ami  all  uthit 
ncetssary  cftenidl  circumsfanceit,  can  meet  without  producing  or  ii' 
hibiting  life.  Is'ot  that  our  experimentB  have  ever  shown  a  single 
instance  of  ihe  fact.  But  it  h»§  never  in  the  failnrcs  been  shoiTD  ikt 
every  necessary  concnirent  circumstance  was  also  applied.  Farlmve 
every  one  of  the  experiments  been  from  the  least  pretense  to  a  p*r/ii't 
repetition  of  the  exact  circumstances  which  in  the  beginning  did 
actually  witness  the  genesis  of  the  germs  of  life.  Now  that  wc  bstc 
these  germs  wc  think  it  easier  to  understand  their  successive  reprollD^  ' 
tiOQ  than  their  primal  genesis.  How  far  this  is  from  the  tact  wclntc  [ 
already  noted. 

When  we  have  a  morsel,  a  drop  of  nitrogenized  colloid  mnllcr,  ifo 
can  easily  comprt-hend  how  the  attacks  of  oxygen  will  cau^e  the  rt* 
lutiou  of  those  forces  which  again  will  cause  a  difference  of  fuiu'tinii* 
in  different  parts ;  which,  again,  by  this  very  differentiation  bewme 
organs.    Without.a  differentiation  there  would  be  no  relation  cfllu 
parts;  no  polarity;  no  motion;  no  circulation;  no  duplicHtion;  no 
increase — the  best  evidence  of  the  presence  of  organic  life,    lu  our 
most  ordinary  notion  of  a  cell  lliere  is  all  of  this;  and  this  niolimi, 
this  polarity,  this  circulation,  can  be  caused  by  oxygen  alone,  aUtci- 
ing  a  suitable  compound,    A  circulaiiou,  which  is  but  a  rc|ieliiio(i 
rhythmical  motion,  once  set  up,  organization  is  complete.  Eiiilon  lliis 
organization  with  continuity,  or  tlie  power  of  repeating  iist-lf,  ifir 
the  rhythmical  circulation  and  polarity  are  capable  of  doing ;  eiidoir 
with  the  power  of  inspiring  other  colloid  and  crystalloid  atoms 
like  vibrations,  attracting  them  into  its  own  mass,  and  then  ejec^' 
them  again,  arranged  in  form  like  to  the  original  cell,  which  it  «l 
continue  to  do  from  habit,  and  you  have  living  creatures. 

Comparatively  simple  as  this  is,  we  are  not  so  much  concemrd 
present  with  the  origin  of  life  as  with  its  metamorphoses.  Hlv' 
life  lu  the  shape  of  cells,  and  the  first  mual  be  hypothetical,  howdoti 
advance  ?   This  is  biological  science. 

The  advance  of  life  is  also  simple.  It  progresses  by  chancit 
lies  which  must  distinguish  all  organization,  whether  of  organic  <ff 
inorganic  elements — cosmical,  chemical,  or  social.  It  is  bv  .isgrcgai' 
as  Mr.  Spencer  has  it — by  a  compounding.  By  compounding,  u<l 
differentiation  ;  these  are  the  two  great  laws. 

The  primordial  cell,  by  holding  on  to  the  new  broocis  of  OcUt 
they  seek  to  escape  from  the  parent  hive — by  retaining  ihm 
giving  them  a  new  division  of  labor  for  the  common  family— 
ponnds  and  increases  the  energy  of  the  common  organism. 

Every  living  creature,  as  we  now  kn»w  these  creatures,  ii  % 
ponnd.  Simplicity  is  nowhere.   Even  the  simplest  the  microscop* 
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lar  id  probably  already  a  compoinii]  of  ntauy  removes  from  tlie 

Tiiv  law  of  compounding  is  not  at  all  rayBteriouB.  If  the  first  force 
f  repnxliiction,  the  gcnesU  of  indivlduitls,  extiibits  itself  in  the  form 
■bi  erolmion — a  budding  forlh,  a  repetition  of  the  form  and  strucl- 
IhT  tho  parent  cull — the  law  of  compounding  first  prt-aoiita  itself  as 
ViarrcJitatioii  of  the  law  of  gemmation.  The  old  eel!  fails  iu  force 
>  tbrow  off  the  new  one;  or,  by  another  law,  ptiually  in  force,  adhe- 
ioA  lakes  placo  between  the  contiguouit  surfacoii  of  tho  old  and  the 
ew,  and  the  extrusion  to  complete  independence  cannot  be  effected, 
liis  is  the  simjile  rule  extending  up  throngb  all  the  shining  ranks  and 
le«  of  life.  In  the  higher  forms  this  law  presents  itself  in  the  form 
fiovolutlon  ;  but  in  lower  creatures  it  is  but  an  adhesion — an  anchy- 
lux.  In  all  it  is  n  failure  of  a  perfect  evolution — a  failure  perfectly 
I  develop  and  reproduce  a  separate  cell. 

Now  that  wo  have  the  laws,  let  us  see  if  we  comprehend  tlieir  ap- 
ieatioa  in  Nature's  workings.  Really  we  might  go  to  mathematics, 
id  take  from  geometry,  not  only  illuatrationB,  but  the  very  defini- 
tns  of  biology.  Geometry,  first  and  simplest  of  tile  sciences,  begins 
I  definitions  with  a  point ;  from  a  point  il  proceeds  to  a  line ;  from  a 
le  to  a  surface;  from  a  surface  to  a  solid.  In  biology,  beginning 
itb  •  cell,  which  is  the  physiological  point  or  unit ;  the  next  devel- 
iment  is  to  an  axis,  a  line  of  cells,  the  type  of  all  baculate  stnict- 

KTliis  baculus  revolved  upon  itself,  phyllato  structure — ;i  biologi- 
^aoe,  the  ty|>e  of  all  organisms  having  one  depth  of  cells.  The 
atep  ia  to  the  biological  solid.  Tliis  is  made  hy  an  involution,  a 
Iding  down  of  the  surface  upon  itself,  constituting  a  creature  of  two 
mime — two  tiers  of  c*ll9. 

^^ssing  on  to  another  class,  typically  displayed  for  instance  in 
Hkcx,  we  find  that  auotlier  involution  h!ks  taken  place.  This  time 
e  phyllum  of  two  tiers  of  cells  is  folded  upou  itself,  constituting  one 
■uUy  of  four  layers.  Here  first  occur  those  curious  openings  into 
^Kltre  of  the  stracture  known  as  etomata,  rendered  necessary,  of 
nc,  from  the  fact  that  two  of  the  strata  are  internal,  and  but  for 
CM  contrivances  would  be  cut  olT  from  that  direct  contact  with  at- 
Mpbcric  air  which  is  necessary  to  the  life  of  external  living  creature*, 
itni'Si  and  the  last  evoluiiou  which  takes  place  in  the  ascending 
T*l<>pment  of  plants  is  the  folding  upon  itself  of  this  leaf  of  four 
't  of  cells,  so  as  to  make  a  sheet  consisting  essentially  of 
,i.L  ■  Lucssea  of  cells — the  type  of  all  the  so-called  higher  plants. 
Hb  rospect  cxogena  and  emlogens  do  not  differ;  their  only  real 
iiHnee  iK'ing  the  atrophy  nod  suppression  of  one  ootyledon  of  the 
■nun'  lo  constitute  the  latter.  In  cxogens  there  may  be,  in  addition 
tli(*e,  various  suhordiiiate  adhesions,  but  no  further  involutions  of 
I  whole  creature.  These  may  be  called  topical,  as  affecting  only 
r^na  of  the  compound  structure;  and  among  endogens,  from  tho 
Tot.  T.— so 
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rolling  up  or  the  single  phyllate  cotyledon,  these  adliesions  mnst  be  in- 
numerable.   Otherwise  there  would  be  no  etemg  to  plants  of  lliis  clasiL 
A  eareful  amtlysis  vill  always  enable  us  to  trace  the  original  layet^ 
ftnd,  wherever  reduced  to  a  simple  leaf,  to  find  the  law  invnrinlile.  ■ 

It  is  manifest  that  all  these  creatures  live  eKtenially.    The  leaf  1^ 
the  type  of  all;  and  every  mr-tamorphoeiB  is  some  modific.ilion  of  a 
leaf.    Even  creatures  of  a  single  cell  may  be  regarded  as  diminaliiv 
leaves  ;  and  all  leaves  arc  compounds  of  simple  cells.  The  point  i*,  the 
true  manner  of  organization  or  of  life.  The  grand  pccnliariiy  of  oil  ot 
them  is  that  the  great  disturber — lifc-destroyer  and  life-giver,  atmot- 
pheric  oxygen — must  come  in  direct  contact  with  each  and  every  cilL^ 
Organisms  living  in  this  way  are  called  plants — a  term  which  hasiioiri| 
etitific  meaniwgor  value,  since  it  indicates  no  relation  to  other  eresluni^ 
All  other  living  creatures  constitute  but  one  other  grand  kingdoa;^ 
animals,  another  unscientific  term.    Unscientific  as  the  termf  arp,  ilM 
generally  supposed  that  we  know  pretty  well  to  what  they  apply,  llfl 
understand  these  are  the  first  two  branches  from  the  main  rMitor<A 
gauic  life,  springing  from  the  same  original  gem,  and  expanding  inlfl 
two  great  trees,  mfver  uniting  nor  mingling  thi-ir  boughs  any  vMm.  |H 
is  easy  to  seethe  correlation  of  these  two;  the  true  dif^tinctiun  hotmefl 
them.  I 

The  so-called  plant  never  loses  the  type  or  plan  of  the  original  Irifl 
of  the  primitive  cell.  It  always  reniuins  phyllate,  and  living.  «>!■ 
were,  cell  by  cell,  in  external  relations  to  the  air  and  Ibc  sourreiolDw 
trilion.  The  so-called  animal  is  more  complicated.  It  diffcrentiiNfl 
completely  the  points,  or  spots,  or  organs  of  aeration  and  of  nuirilioaS 
devotes  one  part  of  the  organism  to  nutrllion,  and  another  to  oivgcolH 
tion.  This  is  not  all.  Thus  far  probably  all  cells  agree.  But  in  *>fl 
mals  the  organs  aud  functions  of  nutrition,  at  least,  are  in  somcfolH 
of  the  tegument  or  sarcode,  so  that  they  store  away  their  fwwl  isfl 
gpeuial  reecplacle,  and  cany  it  about.  This  Is  as  perfectly  true  ot  tlfl 
most  elementary  amtnha  aa  of  the  elephant.  This  view  of  the  gTCSlH 
of  classification  has  been  rejected  by  naturalists — by  Pr.  Cwpm1^| 
smong  others ;  but  this  was  done  years  ago,  inconsiderately,  and  *<^| 
out  the  aid  of  recent  advances  in  biology.  S 

The  amteba,  although  a  mere  drop  of  jelly,  improiiiurA  a  pocbpl,^| 
stomach,  for  the  reception  of  its  food,  which,  for  the  time  living,  >**^| 
ferentiatcd  to  nutrition.  The  so-called  plant,  on  the  conirury,  hai  Ifl 
mesentery,  as  well  as  its  .npparatus  for  aeration,  external  to  t!ie«rgi^| 
ism.  The  animal  involutes  apart  of  its  investing  tcgnmcut ;  tskfl 
the  mesentery,  at  least,  into  the  inside  of  the  body ;  and,  in  ttw  tdgl^l 
orders,  the  lungs  also. 

The  scientific  relations  of  tlie  two  kingdoms  are  well  iadinuH 
therefore,  in  the  terminology  which  classifies  tho  ono  as  J^tAmrS 
external  livers  ;  and  the  other  as  Etidothen* — internal  livers, 

As  to  their  life,  aud  the  elements  of  organitation,  they  arc  preciH^f 
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iLe  same.  The  same  cbemk'nl  coiistUuoatB,  the  same  protoplaem,  llie 
Bame  basement  of  cell-growth,  nnd  thi;  same  compounding  of  cells, 
cliaracteriee  the  d(iveli)|>mfut  of  botli.  In  short,  tlicre  is  liut  onu  set 
9f  organic  cronturoB,  They  Are  all  aninmls,  or  all  plants,  as  yoii  may 
^ileaso  to  call  ihcm. 

Itcforc  this  simple  disliiK^tioii  into  cndotliciUic  and  exotheulic,  all 
Ihe  difficulliee,  of  discriminating  in  special  cashes  as  to  which  of  the 
two  great  kingdoms  has  the  best  claim  to  a  particular  species,  vauisb. 
Those  organisms  of  the  boundary-line  which  coidd  nCTcr  be  located, 
because  Bomclimes  apparently  one,  and  sometimes  the  other,  as  mo- 
lion  and  volition,  seemed  to  be  present  or  absent,  now  readily  take 
Ihrtf  places.  For  instance,  the  atitbaliuin — to  show  ihe  impoasihilUy 
Df  A  definite  boundary — is  sometimes  observed  as  a  flying  vibrio,  then 
t  crawling  amffiba-bke  drop  of  sarcode;  then,  in  the  etill  condition,  a 
greenish  Bpberieal  cell  like  some  protococus ;  even  this  mysterious 
creature  need  no  longer  be  regarded  as  amphibious.  In  every  stiige 
It  is  decidedly  ciothentic. 

What,  then,  Is  the  distinction,  and  how  does  the  evolution  advance? 
Let  as  go  back  a  lillle.  We  observe  that  in  plants  evolution  advances 
by  a  fdlding  down  of  the  creature  upon  itself — an  involution,  A  strip 
of  paper  tnay  well  represent  that  type  which  consists  of  a  single  tier 
or  layer  of  cells,  as  in  ulvaceic;  or  even  b.icnlate  types,  as  confer- 
Vat   This  is  our  biological  surFace, 

'  Fuld  it  doB-n  upon  itself,  the  two  surfaces  coming  in  contact  soon 
kdh^re,  and  then  we  have,  as  we  have  seen,  a  crealare  of  two  tiers  of 
t^lls.  This  begins  to  look  like  rcducisg  a  loose  collection,  or  a  mere 
k«*oci.ition  of  cells,  to  a  consolidated  organization. 
I  Fold  the  sheet  again,  and  yon  have  another  solid,  a  creature  of  four 
hers  of  ccIIb,  with  a  dUtinct  axis  of  growth.  This  iithe  type  of  all 
the  higher  cryptogams. 

Fold  it  once  more,  and  you  have  a  type,  normally,  of  eight  tiers — 
tto  type  of  the  phanerogams. 

It  is  to  be  noted  that  every  folding  develops  a  new  axis  of  growth 
tangles  to  that  of  the  preceding  type,  the  folding  being  really 
(niam  employed  for  the  evolution  of  the  axis.  Involutions  do 
Stop  Iiere,  for  no  surfaces  come  together  without  a  tendency  to 
 0,  especially  in  the  fietal  stage  of  life  when  all  the  elements  arc 

be;  »nd  it  is  at  that  period  that  all  variations  occur.  But,  as 
ly  noticed,  no  further  iiivobil  ion^,  except  these  three,  affect  the 
lb  of  ihe  whole  creature  and  change  the  type.  To  this  simple  fact 
r  the  idhesion  of  organic  surfaces  all  the  innumerable  morphologi- 
ftl  TUifltions  may  be  referred.  Upon  it  depends  the  success  of  the 
ngcon's  skill,  as  well  as  the  analysis  of  the  speculative  physiologist. 
JhMtons  of  the  edges  of  leaves  account  for  their  shapes  and  si7.eB, 
iHtraion  by  ihcir  surfaces  causes  many  wonders,  among  them  the 
hrolation  of  all  uari>el3,  seeds,  and  fruits.    Sometimes,  also,  there  is 
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udbcsioii  of  surracea  coufincd  to  a  slnglir  leaf,  ia  the  irU.  But  these 
adlicsiona  are  all  topical,  if  I  may  use  the  word,  and  do  not  affvct  lbs 
type  and  geDcral  axis. 

Kow,  tbis  involution,  by  which  tlie  progress  of  erolution  uliu 
place,  may,  as  remarked,  and  strange  li>  sny,  be  described  as  a  /aiVu« 
of  devmlojiment—a  failure  to  unfold  into  tbe  origiual  type,  cunstiluiiiie, 
by  the  very  failure,  a  new  and  higher  type.  If  we  watch  the  deveiflp- 
menl  of  any  leaf  from  venation,  we  observe  that  in  some  way  it  »st 
folded  dowu  upon  itsidf,  or  rolled  np  with  its  fellows  of  the  same  tirnl, 
aud  before  coming  to  adult  age  it  expanded  into  the  recognized  fiino 
of  its  order.  Let  but  that  expansion  fail,  and  the  evolution  mnr 
said  to  fail.  A  happy  failure ;  for  to  this  we  owe  the  produciiou  of 
grain  and  fruit — the  food  of  man.  Adbesious  take  plfn'e  within  ttio 
buds,  which  change  the  Icaf-buda  into  flower-bnds.  The  change  it 
always  made  in  the  embrj-o,  while  still  plastic  and  capable  of  ^ei^ 
moulded  into  new  forms. 

It  would  bo  delightful  to  follow  the  immortal  Linnteaa,  Vail 
Goethe,  and  the  grand  army  of  enlightened  living  bolauistB,  wboh***! 
illustrated  this  beautiful  trauscendeutal  history  of  leaves,  and  flc»'i'fsl 
and  fniita;  but  time  forbids  at  present.  Suffice  it  to  say  tint,  (O^l 
as  the  vegetal  kingdom  is  concerned,  the  doctrines  of  involution  hai'lf 
become  the  common  property  of  the  scientific  world. 

Let  UB  pass  on  to  the  so-called  animal  kingdom. 

And  first,  aa  to  the  bridge  we  cross.    True,  it  is  soniewbst 
fashion  to  tell  us  that  here  is  a  great  gulf  fixed,  and  no  crossing  «>t| 
ever  possible.    Yet  Nature  found  a  bridge  somewhere,  and  wc  ciigHlj 
not  to  despair  of  finding  at  least  some  remains  of  the  abnlmeDU. 

To  illustrate  this  passage  from  the  vegetal  to  the  animal  pIiB  otj 
8truciui-e,  take  a  hollow  India-rubber  ball,  which  may  very  well  rfpfj 
sent  a  cell  enlarged  a  few  thousand  dinmeters.  It  is  a  perfict  imiipt' 
an  external  living  creature,  aud  is  also  typical  of  one  stage  of  llif 
vclopmeui  of  the  ova  of  the  lower  orders  of  animaU — probabtTofl 
all  animals.    But  it  is  the  adult  form  of  plants.    The  vital  fanrli(4l| 
of  such  a  cell  are  all  within ;  and  there  is  no  communication  with 
e.iternal  worlJ,  except  by  osmotic  action.    Through  this  sanic  ctlr 
wall — this  same  external  coat — and  by  means  of  it,  nutrition  and  i 
tion  ore  both  carried  on.   This  is  an  exothen. 

Now,  by  pressing  the  finger  upon  a  part  of  the  elastic  cont,  ■  ] 
tion  of  it  sinks  in,  and  you  have  a  cup — a  cup  with  double  walla  atiil*! 
space  between  them.    This  is  an  involution;  and  by  means  of  stwb' 
involution  as  this  Nature  transforms  a  plant  into  an  animal. 

Recently-published  observations  of  Kowalewsky  declare  tli»l 
has  seen  this  sort  of  transformation  actually  take  place  in  the  ffro» 
uf  the  embryo  of  a  creature  as  high  in  the  scale  as  the  Afcidiia 
Doubtless,  in  Nature,  the  true  process  was  a  failure  at  one  point  to  Jil 
out  the  rounded  fullness  of  the  ball ;  some  contraction,  some  ntroplif 
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(ome  faitare  lo  grow  at  n  certain  Ejiot,  while  iho  balance  of  ihc  creat- 
ire  contiDiies  lis  (lovdopmi-nt,  uiilil  a  wuU  nrisL-s  uroiiiid  tlie  con- 
Itriciiun  aud  becomoa  permanent.,  furtber  growth  only  incrensing  tliu 
Otrovvrsion — precisely  such  a  process  as  we  may  witness  at  the  hnnds 
)f  a  potter  when  he  places  a  ball  of  clay  npun  his  wheel.  First  he 
lattcns  the  lop  of  his  b;ill;  then,  as  he  continues  to  press  upon  ihe 
point,  the  adjacent  clay  rises  arounil  it;  anil  next  you  liave  a  cup. 
And  such  a  cup-like  cell  is  the  type  of  all  euilothentic  creatures;  that 
of  all  animals. 

Naturalists,  it  la  true,  regarding  only  flagrant  forms,  confine  the 
\'tmic<elenterute  to  one  class;  those  that  are  permanailli/  open-cupped. 
Bui,  strictly,  all  differentiate  a  pact  of  the  investing  tegument  into  a 
cup.  for  the  purpose  of  carrying  about  their  nutrition  ;  and,  however 
mnch  the  cup  may  be  extended  and  eontoi'ted — drawn  out  into  a  tube 
anil  folded  away  into  some  convenient  reeeplaele,  and  pui-kored,  and 
tucked,  and  furnished  willi  a  thousand  little  pockets  sujiplcmcntary — it 
b  all  bttt  an  extension  of  that  same  original  internal  fold  or  cup.  Fi- 
niilly,  in  the  hifihest  auimal?,  all  the  principal  vital  functiims  are  found 
■evvrally  the  office  of  some  pocket  of  the  integument  in  col/iled  and 
•hored  out  of  eiyht  and  out  of  harm's  way  into  the  great  cavity, 
^Uaving  obtained  for  our  animal  kingdom  the  cupped  cell  as  a  type, 
PlPltave  plain  sailing  for  some  time, 

la  the  outset,  we  may  subdivide  the  kingdom  into  the  orcaaionnlly 
cupped  and  the  pcrmancntl</  cupped.  Those  that  preseni  the  cup  as 
occtjion  serves,  or  only  in  one  stage  of  their  evolution,  arc  exemplified 
ia  tlie  Khinopoda.  Tlie  perm.anenily-ciipped  include  not  only  those 
always  open-mouthed — the  cii'leoterata  of  Mr.  Huxley — but,  as  we  have 
»e«n,  necessarily  all  of  the  higher  classes. 

Oheerve,  again,  the  India-rubber  ball.  First,  we  have  the  cup. 
3>0T,  this  open  cup  is  mouth — is  stomach — is  vent — is  every  thing. 
Etfery  thing  that  goes  into  the  creature  eaters  here ;  all  that  comes  out 
Suds  exit  by  means  of  this  common  gap.  Soon  Nature,  so  to  speak, 
finib  this  plan  poor  economy,  and  divides  ofif  one  side,  or  edge  of  tbo 
Bp,  for  one  purpose,  another  for  another  purpose,  and  we  find  one 
toner  or  edge  of  it  devoted  to  the  entrance  of  nutrition,  onotln-r  to 
Ue  exit  of  the  rfefim.  Nor  is  this  mere  speculation.  Creatures  arc 
Kclualiy  so  coaslitutod,  and  are  seen  to  develop  to  this  type  from  the 
Miim.  Wc  often  sec,  in  cceionterates,  as  in  sea-anemone,  a  tendency  to 
tiiO  nine  thing.  Now,  this  very  fact  of  voiding  imli'je»ta  at  one  angle 
ftf  the  month,  while  the  other  is  receiving  a  fresh  supply  of  food,  pro- 
lacn  a  constrictioa  in  the  unused  middle  rogion ;  and  the  conseqnenco 
b  tlut  here  the  lips  approximate  one  another,  and  finally,  adhering  at 
point  of  contact,  a  permnnont  perinisuin-like  septum  is  formed, 
lis  adhesion  completed,  nothing  more  is  wanting  to  exhibit  the 
of  tlie  higher  anlmali'i  /  for  hero  is  a  complete  alimentary  canal, 
•hort,  and  a  dorsal  and  a  ventral  aspect.    This  is  an  animal 
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of  one  segment,  or  cell,  type  of  lioth  tlic  coelenterala  . 
of  Mr.  lluxley,  iiinl  of  all  mono-3egmeiilal  creiUures. 

Hencefumnnl,  this  type  U  tbe  unit  of  ouim.il  orgnnieme,  ss  A  (im- 
pie  cell  la  tlie  unit  of  jinniary  vegelsil  life.  F-ir  want  of  n  Wttcr  Iinn 
such  a  ereatiire  iii!»y  be  ciilleil  a  mono-segmeniary,  consisting  of  l>ul 
one  segment  or  unit;  while  all  othera  are  pol  y  $eg  meal  aria » — connot- 
ing of  more  eeeliona  than  one. 

Nature  retains  her  hfihit*  very  tenaeioUEly,  If  we  have  feen  her 
rising  to  higher  and  liigher  lyjies  of  vegetal  slrueture  by  adding  cvli 
to  cell;  duplicating  cells  by  division  and  holding  on  to  them  hy  mJlii- 
Bion  J  estending  them  by  increase  upon  one  axis  into  a  baenlus ;  iipim 
two  axes  into  thalli ;  and  folding  them  »giiin  into  fronds,  leaves,  nn'i 
fruit — wc  no  less  see  her  handling  this  new  nnit  of  orgauixaliua  iii  » 
similar  manner.  Ay  I  ibe  parsimonious  builder  nguiu  goes  thruugb  ]in." 
cisely  the  same  means  of  progress.  She  worlis  by  compounding;  byniul- 
liplieatiun  of  segmenta ;  by  gemmation ;  by  the  evolution  of  higUr 
types;  by  a  failure  to  expel  the  simple  segmcnlfi;  until,  by  nJliMioni 
ill  fofftal  life,  a  more  complex  creature  is  formed  of  multiplied  jioncri. 

Here,  again,  wc  come  to  great  gulfs  and  faults  in  the  strata,  wliich 
untnrahstB  tell  us  cannot  be  bridged  over.  There  remnlD  »till  li"." 
three  highest  types  of  organic  creatures  to  he  aceounteil  for,  namflj", 
the  annalosa,  or  articidata,  the  moUmca,  and  the  vfrttbruia.  Out 
most  eminent  recent  naturalists  regard  all  tliese  as  unconnected  irilli 
preceding  forms,  and  unconnected  with  one  another.  Some  of  tliofrr 
recent,  aa  Ilacckcl,  endeavor  to  show  a  conBistent  chuiu  here  by  cuiiii'  ■ ' 
ing  directly  moliuscoids  with  vertebrates;  dropping  out  of  the  ^^^|" 
entirely  the  two  great  classes  of  moUusca  and  ariiculata,  and  ImiIi^ 
their  evolution  unaccounted  for.  True,  there  can  be  no  ohjectiim  V) 
leaving  them  out  of  the  chain,  if  they  have  no  place  in  it.  If  »»■ 
arrive  at  vertebrates  and  man  directly  from  the  holntbnnus,  well  i 
good.  It  would  be  analogous  to  other  proceedings  of  Nature,  a»  In  IB 
separate  evolution  of  the  whole  grand  vegetal  kingdom  frnm  lb«l 
living  germa,  in  a  direction  eiaclly  opposite,  as  it  were,  to  animsl  i 
lution.  Bm  we  should  also  account  for  the  genesis  of  the  two  ccccnii 
classes,  and  connect  them  in  some  way  with  piimordial  types. 
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COLOR  IN'  AJNIMALS. 

THE  variety  of  coloring  in  animal  life  ii^oneof  the  marvels  of  Xstiir 
only  now  beginning  to  be  studied  scientifically,    II  is  vaixi  lo( 
that  an  nninial  is  beautiful,  either  in  symmetry  or  diversity  of  cb 
in  order  to  please  the  huniau  eye.    Fishes  in  the  depth  of  lb«  ludil 
Bens,  wliere  no  human  eye  cjin  see  them,  possess  tbe  most  gor 
tints.  One  thing  is  remarkable  :  birds,  lisbce,and  insects,  alotic 
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te  meulliu  colormg;  while  plants  and  zoophytes  are  ivilUoiit  refleci- 
>g  ehadcs.  The  molluBca  taki?  a  middle  path  with  their  hue  ol*  luulher- 
f-peurl.  What  is  tho  reason  of  thusc  arraiigunu'iits  in  iLu  aiiiiiiiil  kijig- 
um?  It  is  a  queslion  which  canuot  be  satisfactorily  ariBWcred  ;  but 
)me  obstTvalioDS  havL-  been  uiadii  which  throw  light  on  the  subject. 
Inc  is,  that  among  aaimuls,  the  part  of  tlie  body  turned  toward  the 
ftrth  is  nlways  paler  than  that  which  ie  uppermost.  The  action  of 
gbl  is  here  apparent.  I'tshcs  which  live  on  tlic  uide,  as  the  aole  and 
nrbot,  have  the  left  aide,  which  auswers  to  the  hack,  of  a  iliirk  liui ; 
rbile  the  oilier  side  is  white.  It  may  bo  noticed  that  birds  which  tly, 
1  it  were,  bathed  in  light,  do  not  oB'er  the  strong  contrast  of  tono  bu- 
ween  the  npper  and  lower  side.  Beetles,  wasps,  and  fliee,  have  the 
ii«lallic  coloring  of  blue  and  green,  posscsH  rings  equiUiy  dark  all 
Dund  the  body;  and  the  wings  of  many  butterflies  are  as  beautifully 
nifaered  below  as  above. 

On  the  other  hand,  mollueca  which  live  iu  ati  almost  closed  shell, 
Iko  the  oyster,  are  nearly  colorless;  tlic  larva;  of  insects  liiund  in  tlie 
;n>und  or  in  wood  have  the  same  wbitences,  as  well  as  all  intestinal 
lonns  shut  up  iii  obscurity.  Some  insects  whose  life  is  »pcut  in  dark- 
MU  keep  this  appearance  all  tbcir  lives:;  such  as  the  curions  little 
leetles  inhabiting  the  inaccessible  crevasses  uf  snowy  mouulains,  in 
thtm  depths  they  are  hidden.  They  seem  to  fly  from  light  bb  from 
IcAlIi,  and  are  only  found  at  certain  seasons,  when  they  crawl  on  the 
iooring  of  the  caves  like  larvK,  without  eyes,  which  would  be  uaelcsa 
I  thv  retreats  where  they  usually  dwell. 

This  relation  between  coloring  and  light  is  very  evident  in  the  be- 
tgs  which  inhabit  the  earth  and  the  air;  those  are  the  most  brill- 
int  whii-h  are  exposed  to  the  sun;  those  of  the  tropics  are  brighter 
kau  in  the  regions  around  the  north  -  pole,  and  the  diurnal  species 
lun  the  nocturnal;  but  the  same  law  does  not  apparently  belong  to 
he  iohabitaDts  of  the  sea,  which  are  of  a  richer  shade  where  the  light 
t  HMre  tempered.  The  moat  dazzling  corals  are  those  which  hang 
mJcr  the  natural  cornices  of  ilic  rocks  and  on  the  sides  of  submarine 
[POttoes ;  vhUc  some  kinds  of  lisb,  which  are  found  on  the  shores  as  well 
N  in  depths  requiring  the  drag-net,  have  a  bright-red  purjile  in  the  lat- 
W  regions,  and  an  insignificant  yellow  brown  in  the  former.  Those 
rbo  bring  up  gold-fish  know  well  that,  to  have  them  finely  eolorcd, 
\mj  lunst  place  them  in  a  shaded  vase,  where  aquatio  plants  hide  them 
boa  the  extreme  solar  heat.  Under  a  hot  July  sun  they  lose  their 
Maty. 

I  The  causes  to  which  animal  coloring  is  due  are  very  various.  Some 
hrfaig  wlMtaneos  have  it  in  themselves,  owing  to  molecular  arrange- 
Imt,  hut  Msually  this  is  not  the  case ;  the  liveliest  colors  are  not  bonnd 
p  with  the  tissues.  Sometimes  t hoy  arise  from  a  phenomenon  like 
hu  by  which  the  soap-bubble  shows  its  prismatic  hues;  sometimes 
Iwn  is  ft  special  matter  called  pigment  which  is  anited  With  the 
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ganio  subslasce.  Such  is  the  brilliant  paint,  carmine,  wliich  is  lit 
pigment  of  the  cochineal  insect,  and  the  red  color  of  blooiJ,  which  mar 
bo  collected  in  crystals,  separate  from  the  otiier  particles  to  which  il 
is  united. 

Even  the  jiowder  not  unknown  to  ladies  of  faehion  isoneof  Kamc'l 
beautifying  means.  That  which  is  left  on  the  hands  of  the  mililw 
boy,  when  be  has  caught  a  butterfly,  is  a  common  instance ;  but  ihnc 
are  birds,  such  as  the  large  white  cockatoo,  which  leaTo  a  whilu  jtntf- 
dor  on  the  hands.  An  African  traveller  speaks  of  his  astonishuK-m  on 
a  rainy  day  to  see  his  hands  reddened  by  the  moist  plumage  ofihirJ 
he  had  just  killed.  Tiie  most  ordinary  way,  however,  iu  which  ilif 
pigment  ih  found  ia  when  it  exists  in  the  depths  of  the  tissues  mlnccj 
to  very  fine  particles,  best  seen  under  the  microscope.  When  solteml, 
they  scarcely  influence  the  shade;  but,  when  close  together,  ihcyert 
very  perceptible,  This  explains  the  color  of  the  negro  :  under  vrfj 
delicate  layer  of  skin  which  is  raised  by  a  slight  bum  there  riiaj  1* 
seen  abundance  of  brown  pigment  iu  the  black  man.  It  is  quite  ^u|•e^ 
ticial,  for  the  skin  diflers  only  from  that  of  the  European  in  tone;  it 
w.ints  the  exquisite  transparency  of  fair  races.  Among  these,  ihrcolof* 
which  impress  the  eye  do  not  come  from  a  flat  surface,  but  from  ll« 
dift'erent  depths  of  layers  in  the  flesh.  Hence  the  variety  of  roWioJ 
lily  tints  according  as  the  blood  circulates  more  or  leas  freely ;  liew* 
the  blue  veil!!',  which  give  a  false  appearance,  because  the  blood  ia 
but  the  skin  thus  dyes  the  deep  tones  which  lie  beneath  it ;  tuUwug 
with  Indian-ink  is  blue,  blue  eyes  owe  their  shade  to  the  browii  piS' 
ment  whicli  lines  the  other  side  of  the  iris,  and  the  muscles  seen  nodtt 
the  skin  produce  the  bluish  tone  well  known  to  painters. 

The  chemical  nature  of  pigment  is  little  kuown;  the  sun  cviJiillj 
favors  its  development  iu  red  latches.  Ago  lakes  it  aw!»y  from  llic 
hair  when  it  turns  white, the  coloring-malter  giving  place  lo  very  iio»ll 
air-bubbles.  The  brilliant  white  of  feathers  is  due  to  the  airtthi«l) 
fills  them.  Age,  and  domestic  habits  exchanged  for  a  wild  slatP,  rtf 
the  appearance  of  many  birds  and  animals  ;  in  some  species  the  foniln  " 
and  fur  grow  white  every  year  before  falling  off  and  being  n  m  n'  iU 
as  in  the  ermine,  in  spring  the  fur  which  is  so  valued  assimies  a  yt^llov 
hue,  and,  after  a  few  months,  becomes  white  before  winter. 

It  would,  however,  bo  ao  error  to  suppose  that  all  the  eiquiHM 
metallic  shades  which  diaper  the  feathers  of  birds  and  the  \i-inicto( 
butterflies  arise  from  pigments  ;  it  was  a  dream  of  the  alchemist*  "> 
try  to  extract  them.  Their  sole  cause  is  the  play  of  light,  fiigitiit  *' 
the  sparkles  of  the  diamond.  \Vhi'n  the  beautiful  fe.nhers  on  ll« 
breast  of  a  humming-bird  arc  examined  under  the  mioroBWjK-,  it  i» 
astonishing  to  see  none  of  the  shades  the  mystery  of  wliicli  you  noaii 
penetrate.  They  are  simply  made  of  a  dark-lirown  opaque  suli  '  "  ' 
not  unlike  those  of  a  black  dnck.  There  is,  however,  a  rem.n  ■ 
arrangement ;  the  barb  of  the  feather,  instead  of  hiAug  K  fring*^ 
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itfm,  offers  a  sericB  of  small  squares  oi  homy  snbstance  placed  point 
ii  point.  Tbeap  plates,  of  infinitesimal  size,  are  extremely  tliiii,  bron  D, 
and,  to  all  ajipcarance,  ei.actiy  alike,  whatever  may  he  tlie  reflection 
lliey  give.  The  brilUiittt  large  feathere  of  the  peacock  are  the  B.ime  ; 
ihepbtes  are  only  at  a  greater  distance,  nBil  of  Il'eb  brightness.  They 
lire  been  JescnhcJ  as  so  many  little  mirrors,  but  that  comparison  is 
lot  correct,  for  then  they  would  only  givo  back  light  without  color- 
Dg  it.  Neither  do  they  act  by  decomposing  the  raya  which  pass 
liroQgU  them,  for  then  they  would  not  lose  their  iris  tints  under  tlie 
licroscope.  It  is  to  melaU  alone  that  the  metallic  plumage  of  the 
umming-birds  can  be  compared  ;  the  effects  of  tlie  plates  in  a  feather 
re  like  tempered  steel  or  crystallized  bismuth.  Certain  specimens 
nit  colors  very  variable  under  diflercnt  angles,  the  same  scarlet 
■ther  becoming,  when  turned  to  ninety  degrees,  a  beautiful  emerald 
roen. 

The  same  process  which  Nature  has  followed  in  the  hnmmitig-bird 
also  found  in  the  wing  of  the  butterfly.  It  is  covered  with  microscopic 
iales,  which  play  the  part  of  the  feather,  arranged  like  the  tiles  of  a 
Busc,  and  taking  the  most  elegant  fomis.  Tltoy  also  lose  their  color 
nder  magnifying  power,  and  the  quality  of  reflection  shows  that  the 
benomcna  are  the  same  as  in  fenlherj.  Tliere  is,  however,  a  differ- 
iioe  in  the  esteut  of  the  chromatic  scale.  While  the  humming-bird 
nrtakes  in  its  colors  of  the  whole  of  the  spectrum  from  the  violet  to 
le  red,  passing  through  green,  those  of  the  huttei-fly  prefer  the  more 
(frangible  ones  from  green  to  violet,  passing  through  blue.  The  ad- 
linble  lilac  shade  of  the  Morpho  mentlaa  and  the  Morpho  cypria  is 
'«ll known,  and  the  wings  of  these  butterflies  have  been  used  hy  the 
ewelem,  carefully  laid  nndeT  a  thin  plate  of  mica,  and  made  into  oi-- 
•ffiootfl.  A  bright  green  is  not  tmeommon,  but  the  metallic  red  is 
ire,  sxcepting  in  a  beautiful  butterfly  of  Madagascar,  closely  allied 
jooe  found  in  India  and  Ceylon,  The  latter  has  witiga  of  a  velvet 
lack  with  brilliant  green  spots  ;  in  the  former,  these  give  place  to  a 
ivk  of  fiery  red. 

There  is  the  same  difTerencc  between  the  melalUchues  of  creatures 
Dilowed  with  flight  and  the  Iris  shades  of  fishes,  that  there  is  between 
rystallized  bismuth  and  the  soft  reflections  of  the  changing  opal.  To 
tie  an  idea  of  the  richness  of  the  fish,  it  is  only  neeesaarj-  lo  see 
act  landed  filled  with  shad  or  other  bright  lish.  It  is  one  immense 
)il,  wilh  the  same  transparency  of  shade  seen  through  ihc  scales, 
hich  aflbrd  the  only  means  of  imitating  pearls.  It  is  due,  however, 
A  (4  the  scales,  but  to  extremely  thin  layers  l3'iog  below  the  scales 
idcr  the  ekiu  and  round  the  blood-vessels,  which  look  like  so  many 
nsd«  of  silver  running  through  the  flesh,  Ki^aumur  first  noticed 
id  described  them;  somcliaies  their  form  is  as  regular  as  that  of  a 
JttMlf  and  of  infinitL'simal  size  and  thickness.  The  art  of  the  mak- 
■  of  fiilse  pearls  is  to  collect  these  plates  in  a  mass  from  the  fish,  and 
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mak?  iL  pnstc  of  them  vilb  the  aJJitlun  of  glue,  which  is  pompously 
DiiRied  "  Eastern  essence,"   This  is  put  Uieiile  glass  bea-Ss,  and  gitj 
them  tbo  native  whiteness  of  pcai'lB, 

Many  obscrvjilions  have  beeu  made  lately  by  our  iialuruliMg  m 
tbe  defense  wbieh  color  supplies  to  animals :  hares,  rabbits,  btiijjs,  ai 
goats,  possess  tbe  most  favorable  ebadu  for  concealing  thcni  in 
depths  of  tbo  forest  or  in  tbe  fields.  It  is  well  known  that  wheu  Ihe 
Volunteer  corps  were  enrolled,  and  the  most  Guitable  color  for  llu 
riflemen  was  discussed,  it  was  supposed  lo  be  green.  Soldiers  dresscJ 
in  different  fibadcs  were  placed  iu  woods  and  plains,  to  try  wliirli 
offered  the  best  conoealinent.  Contrary  to  expectation,  that  whii^li 
escaped  the  eyes  of  tbe  enemy  was  not  green,  but  the  fawn  color  irf 
tbe  doe.  Among  bunting  quadrupeds,  such  as  the  tiger,  the  Icopird, 
the  jaguar,  tbo  panther,  there  is  a  shade  of  skin  which  man  has  alwnn 
been  anxious  to  appropriate  fur  bis  own  use.  The  oM  Egyptian  (oailis 
have  paintings  of  tbo  negroes  of  Soudan,  their  loins  girt  with  tbe  line 
yellow  skins  for  which  there  i&  still  a  great  sale.  All  the  birds  nhidi 
prey  upon  the  smaller  tribes,  and  fishes  like  the  ehark,  are  cloiLi.'d  in 
dead  colors,  so  as  to  be  the  least  seen  by  their  victims. 

There  is  an  animal  which,  for  two  thousand  years,  baa  exciiclilit 
curiosity  and  superstilion  of  man  by  its  change  of  color — that  L',  ihe 
chameleon.    No  reasonable  observation  wa^  ever  made  npon  it,  until 
Perrault  instituted  some  experiments  iu  the  seventeenth  century.  Um 
observed  that  the  animal  became  pate  at  night,  and  took  a  dtwjM 
color  when  in  tbe  sun,  or  when  it  was  teased;  while  tbe  idea  that  B 
took  its  color  from  surrounding  objects  was  simply  fabulous  S 
wrapped  it  in  dlD'erent  kinds  of  cloth,  and  once  only  did  it  becud 
paler  when  in  white.    Its  colors  were  very  limited,  varying  from  gid 
to  green  .iiid  greenish  brown,  M 

Little  more  than  this  is  known  in  Ibe  present  day ;  under  our  tUd 
it  soon  loses  its  intensity  of  color,  lieneath  tbo  Airican  inn,  iU  Ufl 
cry  is  incessantly  changing ;  sometimes  a  row  of  large  patches  a]>pcifl 
on  the  sides,  or  tbe  skin  is  spotted  like  a  trout,  the  spots  turuinyfl 
the  size  of  a  pin's  head.  At  other  times,  the  figures  are  light  oJ 
brown  ground,  which  a  moment  before  were  brown  on  a  Ugbt  gmul 
and  tliese  last  during  the  day.  A  naturalist  speaks  of  two  cbaanl 
ons  which  were  tied  together  on  a  boat  in  the  Nile,  with  suficit^ 
length  of  string  to  run  about,  and  so  always  submissive  to  tho  taH 
influences  of  tight,  etc.  They  offered  a  contrast  of  color,  though  IM 
certain  degree  alike ;  but,  when  they  slept  under  the  etraw  chfl 
wliicb  they  chose  for  their  domicile,  they  were  exactly  of  the  ufl 
shade  during  the  hours  of  rest — a  fine  sea-green  that  never  cbaagM 
Tbe  akin  rested,  as  did  the  brain,  bo  that  it  seemed  probable  that  tj 
tral  activity,  thought,  will,  or  whatever  name  is  given,  has  som^^f 
in  the  change  of  color.  The  probability  is  that,  as  they  bceoinHH 
the  pigment  does  not  leave  the  ekin,  but  that  it  is  collected  iu  •pn^l 
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>  small  to  nSVct  oar  retina,  wLk'h  will  be  Impressed  by  the  same 
oatitiC}'  of  pigmout  when  more  exlendeJ. 

It  Is  undoubtedly  the  nerves  which  conuect  the  brain  witli  organs 
rbere  the  pigment  is  rotiiiued.  By  culling  a  nerve,  the  coloring-mat- 
Ir  is  paralyzed  in  that  poition  of  the  akiu  through  which  the  nerve 
Wsos,  just  as  a  muscle  is  isolated  by  the  section  of  its  uerye.  If  thia 
pentiou  be  performed  on  a  turbot  when  in  a  dark  statf,  and  thrown 
ito  a  sandy  bottom,  the  whole  body  grows  paler,  excepting  the  part 
fliich  cannot  receive  cerebral  influence.  Tho  nerves  have,  lu  general, 
'  very  simple  and  regular  distribution ;  if  two  or  three  of  thcBe  are 
n  ill  the  body  of  the  fi^h,  a  black  transversal  baud  following  the 
nirse  of  the  nerve  will  bo  seen ;  while,  if  the  nerve  which  animates 
ke  head  is  thus  treated,  the  turbot,  growing  paler  on  the  suud,  kueps 
iind  of  black  mask,  which  has  a  very  curious  effect. 
I  Thtae  marks  will  remain  for  many  weeks,  and  what  may  be  called 
lualjrsis  of  color  has  been  remarked  in  consequeucc  of  illness  or  ac- 
Idrat,  Sui-h  was  seen  in  the  head  of  a  large  turbot,  tbo  body  being 
t  a  different  color.  It  was  watched,  and  died  after  a  few  days,  evi- 
^tly  of  some  injury  which  it  had  received.  The  subject  offers  a 
lid  of  immense  inquiry;  the  chemical  and  physical  study  of  pig- 
lenls,  the  conditions  which  regulated  their  a]>{iearance,  their  inten- 
ky.  and  variations  under  certain  influences ;  the  want  of  them  in 
|binns,  and  the  eiaggerated  development  in  other  forms  of  disease. 

Mr.  Darwin,  aud  to  M.  Ponchet,  in  France,  tho  subject  is  in- 
Dbled  for  much  research,  which  will  no  doubt  be  continued  as  ooca- 
i. —  Chambers's  Journal. 


AN  ESTIMATE  OF  DAUTOf. 

B<  Fbofebsor  ASA.  CRAT. 

0  British  naturalists,  Robert  Brown  and  Charles  Darwin,  have, 
more  than  any  others,  impressed  their  influence  upon  Science  iu 
nineteenth  century.  Unlike  as  these  men  aud  their  works  were 
1  kre,  we  may  most  readily  subserve  the  present  purpose  in  what 
I  src  called  upon  to  say  of  the  latter  by  briefly  comparing  and  con- 
«ting  the  ttro. 

Robert  Brown  died  sixteen  years  ago,  full  of  years  and  scientific 
Bom,  and  he  seems  to  have  finished,  several  years  earlier,  nil  the 
entific  work  that  he  hod  undertaken.  To  the  other,  Charles  Dor- 
D,  a  fair  number  of  productive  years  may  yet  remain,  and  are  ear- 
Uly  bopod  for.  Both  enjoyed  the  great  advantage  of  being  all 
lir  livfn  long  free  from  any  exacting  professional  duties  or  cares, 
ir(*r<?  able  in  the  main  to  apply  themselves  to  research  without 
Ion  aod  according  to  tbeir  bent,    Both,  at  the  begiuning  of 
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their  career,  were  attaebed  to  expeditious  of  exploraiion  in  the  Soall 
ern  Ilemisphpre,  wlicro  tliL'y  amassed  rich  stores  of  observation  tn 
matcriab,  and  probably  struck  out,  wbUe  in  ibe  field,  eotne  of  tbe  b<i 
ideas  wliieh  they  Bubsequcntly  developed.    They  worked  In  dilTFRl 
fields  and  upon  diflerent  methods ;  only  in  a  single  insiatice,  so  fifJ 
we  know,  bavo  thoy  bandied  the  Game  topio ;  and  in  this  the  aoi 
penetrating  insight  of  the  younger  naturalist  into  an  inttrcsling 
eral  problem  may  be  ap[H?ulod  to  in  justitication  of  a  oomparieon  ithir 
Bomo  will  deem  presaniptuous.    Be  this  as  it  may,  there  will  )<ruli>b); 
be  little  disBcnt  from  the  opinion  that  the  characteristic  trait  commoi 
to  the  two  is  an  unrivaled  scientific  sagacity.    In  this  these  two  nil 
urulists  seem  to  us,  each  in  his  way,  preeminent.    There  is  n  charu 
torialio  likeness,  too — underlying  much  difference — in  their  adininbl< 
manner  of  dealing  with  facts  closely  and  at  first  band,  without  th*  in 
tcrposition  of  tbe  formal  laws,,  vague  ideal  conceptions,  or  "glitleriii| 
gouoralities,"  which  some  philosophical  naturalists  make  large  ns#  o£ 
A  likeness  may  also  he  discerned  in  the  way  in  which  the  n  ortn  01 
coni  ributions  of  predecessors  and  contemporaries  are  referred  to,  Th( 
brief  historical  summaries  prefixed  to  many  of  Mr,  Brown's  pflprrt  »m 
models  of  judicial  couscienliousncss.    And  Mr.  Darwin's  evident  i*- 
light  at  discovering  that  some  one  else  has  "  said  his  good  thirift  Iw- 
fore  him,"  or  has  been  on  the  verge  of  uttering  them,  seemingly  t<)iull 
that  of  making  the  discovery  himself.    It  reminds  one  of  Goelbe'i  is- 
fisting  that  bis  views  in  morphology  must  have  been  held  before  bio 
and  must  be  somewhere  on  record,  so  obviuusty  just  and  natural  SA 
they  appear  to  him. 
•  Considering  the  quiet  and  retired  lives  led  by  both  tbe««  ram,  ilJ 
the  prominent  jilace  they  are  likely  to  occupy  in  the  history  of  SA 
ence,  the  contrast  between  them  as  to  contemporary  and  popoUr  ion. 
ifl  very  remarkable.    "While  Mr.  Brown  was  looked  op  to  with  iM 
greatest  reverence  by  all  the  learned  botanists,  be  was  n 
of  by  any  one  else  ;  and  out  of  botany  he  was  unknown  i  ■ 
oept  as  the  discoverer  of  the  Bronnian  motion  of  minute  j 
which  discovery  was  promulgated  in  a  privately-printed  jai  u 
thnt  few  have  ever  seen.    Although  Mr.  Ddrtrin  bad  bvi-n  forivl 
years  well  and  widely  known  for  bis  "  Naturalist's  Journal,"  Id*  J 
on  "  Coral  Islands,"  on  "Volcanic  Island*,"  and  esiiecially  for  hil 
searches  on  the  Barnacles,  it  was  not  till  about  fifteen  years  agol 
his  name  became  popularly  famous.    Ever  since  do  sc>eBtt6o  bum 
been  so  widely  spoken.    Many  others  have  bad  bypotb«sra  or  Via 
named  after  Ihcm,  but  no  one  else,  that  we  know  of,  a  dejtortiMfll 
bibliography.    The  nature  of  his  latest  researclie*  aceoants  for  % 
of  Iho  difierence,  but  not  for  alL   The  Origin  of  Spcciec  is  a  bJ 
ting  topic,  having  interests  and  couneciioui  with  every  branch  ofl 
rnce,  natural  and  moral.    The  investigation  of  recondite  sflnllil 
very  dry  and  special ;  its  <]ne5tions,  proc««s(«,  and  rv^ulla  aliM 
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ough  in  part  generally  prcspDtable  in  the  shape  of  morphology — are 
jiainlr,  like  the  higher  mathematics,  uninti;lligiblc  oxccpl  to  those  who 
tiake  them  a  aubject  of  eerioua  study.    They  are  especially  so  when 
iresented  in  Mr.  Brown's  manner.    Perhaps  no  naturalist  ever  re- 
brileil  the  results  of  hia  investigations  in  fiiwer  worOa  and  with 
(reater  precisiou  than  Robert  Brown :  certainly  no  one  ever  took 
lOre  pains  to  Btate  nothing  beyond  the  precise  point  in  question,  Iij- 
we  have  sometimes  fancied  that  be  preferred  to  enwrap  rather 
.an  to  explain  his  meaning;  to  put  it  into  such  a  form  that,  nuU-ss 
follow  Solomon's  injunction  and  dig  for  the  wisdom  as  for  hid 
asiire,  you  may  hardly  apprehend  it  nniil  you  have  found  it  all  out 
yourself,  when  you  will  have  the  satisfaction  of  perceiving  that 
■.  Brown  not  only  knew  all  about  it,  but  had  put  it  upon  record 
ng  before.    Very  different  from  this  is  the  way  in  which  Mr.  Dar- 
in takes  his  readers  into  his  conlideuce,  freely  displays  to  them  the 
nrces  of  his  information  and  the  working  of  hia  mind,  and  even 
ores  with  them  all  his  doubts  and  misgivings,  while  in  a  clear  and 
ill  exposition  he  sets  forth  the  reasons  which  have  guiilcd  liim  to  hia 
inclusions.    These  you  may  hesitate  or  decline  to  adopt,  but  yoii 
el  sure  that  they  have  been  presented  with  perfect  fairness ;  and,  if 
DO  think  of  arguments  against  them,  you  may  be  confident  that  they 
ire  all  been  duly  considered  bel'ore. 

Tlie  sagacity  which  characterizes  these  two  naturalists  is  seen  in 
leir  success  jn  finding  decisive  instances,  and  in  Ibeir  sure  insight 
ito  the  meaning  of  things.  As  an  instance  of  the  latter  on  Mr,  Dar- 
in's part,  and  a  justification  of  our  venture  to  compare  him  with  the 
KiU  firincepa  liotanicorum,  we  will,  in  conclusion,  allude  to  the 
Dgic  instance  in  which  they  took  the  same  subject  in  hand.  In  hia 
■pen  on  the  organs  and  modes  of  fucandation  in  Orchidete  and  As- 
E|HadeiC,  Mr,  Brown  refers  more  than  once  to  C.  K.  Sprengel'a  almost 
rgottcn  work,  shows  how  the  structure  of  the  flowers  in  these  orders 
rgcly  requires  the  agency  of  insects  for  their  fecundation,  and  is 
nm  that  "  in  Asclepiadeie  ,  ,  .  the  insect  so  readily  passes  from  one 
rolli  to  another  that  it  not  nnfrequenily  visits  every  flower  of  the 
ibol."  lie  must  also  have  contemplated  the  transport  of  pollen  fiom 
lU  to  plant  by  wind  and  insecte,  and  wo  know  from  another  source 
tU  be  looked  upon  Sprengel's  ideas  as  far  from  fantastic.  Yet,  instead 
Uking  the  single  forward  step  which  now  seems  so  obvious,  lie  even 
urdiMl  the  conjecture  that  the  insect-forms  of  some  Orcbideous  flow- 
I  uv  intended  to  deter  rather  than  to  attract  insects.  And  so  the 
plsnsilion  of  all  those  and  other  extraordinary  struclurcs,  as  well  as 
U)o  arrangement  of  blossoms  in  general,  and  even  the  very  mean- 
snd  need  of  sexual  propagation,  were  left  to  be  supplied  by  Jlr. 
in.  The  aphorism  "Nature  abhors  a  vacunm"  is  a  characteristic 
rattt  of  the  Science  of  the  middle  ages,  Tlie  aphorism  "  Xature 
hon  close  fertiUEalion,"  and  the  demonstration  of  (he  principle, 
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belong  to  oar  age,  and  to  Mr.  Dam-ui.  To  have  originated  tLis,  tiid 
also  tUc  principle  of  Natural  Selection — tlic  trutlifnlncas  and  iiopor 
tance  of  wliich  are  evident  the  moment  it  is  apprehended — auJ  to  b»n 
applied  these  principles  to  the  Byetem  of  Nature  in  such  a  manner  as  to 
make,  within  a  dozen  years,  a  deeper  impression  upon  natural  hislory 
than  has  been  made  since  Linnteus,  ia  ample  tille  for  on«  man's  Umc. 

There  is  no  need  of  onr  giving  any  account  or  of  eatimaiing  ihf 
importance  of  such  works  as  the  "  Origin  of  Speeiee  by  means  of 
Natural  Selection,"  the  "Variation  of  Aiiimala  and  Plants  under  Du- 
mcstieation,"  the  "  Descent  of  Man,  and  Selection  in  relation  lo  Sei," 
and  the  "  Expression  of  the  Emotions  in  Man  and  ^Xjiimals  " — a  6t~ 
to  which  wc  may  hope  other  volumes  may  in  due  time  be  added, 
would  rather,  if  space  permitted,  attempt  an  analysis  of  tlie 
known  but  not  less  masterly  subsidiary  essayw,  upon  the  varieui 
rangements  for  insuring  cross- fertilisation  in  floweri,  for  titc  clitnbiDg 
of  plants,  and  the  like.  These,  as  we  have  heard,  may  before  long 
reprinted  in  a  volume,  and  supplemented  by  some  long-pending 
still  unfinished  investigatioDs  upon  the  .iction  of  Diontea  and  Dro 
a  capital  subject  for  Mr.  Darwin's  handling. 

A  j}ropo8  to  these  papers,  which  furnish  excellent  Ulastniiioiis 
it,  let  lis  recognize  Darwin's  great  service  to  Natural  Science  in  Iiri 
ing  back  to  it  Teleology :  so  that,  instead  of  Morphology  ctnua  T 
ology,  wo  shall  have  Morphology  wedded  to  Teleology.    To  miOT, 
doubt,  Evolutionary  Teleology  comes  in  such  a  qnestioqable  *h»|)« 
to  seem  shorn  of  all  its  goodness  ;  but  they  will  think  better  of  it 
time,  when  their  ideas  become  adjusted,  and  they  see  what  nn  ini[ 
the  new  doctrines  have  given  to  investigation.    Tliey  ar«  modi 
taken  who  suppose  tliat  Dartrinism  is  only  of  speculative  inipo~* 
and  perhaps  transient  interest.     In  its  working  applications  it 
proved  to  be  a  new  power,  eminently  practical  and  fruitful. 

And  here,  again,  we  arc  bound  to  note  a  striking  contmsl  to 
Brown,  greatly  as  we  revere  his  memory.    He  did  far  less  wurk  t 
waa  justly  to  be  expected  from  him.    Mr.  Darwin  not  only  points 
the  road,  but  labors  upon  it  iiidefntigably  and  unceasingly.  A 
commendable  n(Ales»e  oblige  assures  us  that  he  will  go  on  » 
strength  (would  we  could  add  health !)  remains.    The  vast  amanat 
such  work  he  has  already  accomplished  might  overtax  the  powvn 
the  strongest.    That  it  could  have  been  done  eX  all  under  cod 
infirm  health  b  most  wonderful. 


Appended  is  a  full  List  of  Mr.  Darwin  a  MTorks. 

OESEHAL  WOEKB. 

Journal  of  Researchea  into  the  Natural  History  and  Geology 
the  Countries  visited  by  H,  M.  S.  lleagle,  1845, 

On  the  Origin  of  Species  by  Means  of  Natural  Selection, 
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a  preceded  by  a  sketch,  cnUtled  "  On  tlie  Variation  of  Or- 
inio  Beings  in  a  State  wf  Nature;"  jnibliBhed  ia  the  Journal  of  the 
inn^an  Hoclnti/,  vol.  iiL  (Zoology),  1850,  p.  46, 

The  Tariaiion  of  Plants  and  Animals  under  Domestication.  2 
>!&  1898. 

The  Descent  of  Man,  and  Selection  tn  relation  to  Sex.  2  vols. 
The  Expression  of  the  Emotions  in  Man  and  Animals.  1873, 
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be  Zoology  of  the  Voyage  of  H.  M.  S.  Beagle,  edited  and  anperin- 
nded  by  C.  Darwin,  1840  ;  consisting  of  five  jiarta. 

A  Monograph  of  the  Cirripedia,  Part  l,Lepadidn3j  Bay  Society, 
bl,  pp.  400. 

A  iloiiograph  of  iho  Cirripedia,  Part  2,  the  Balanide;  Ray  Socie- 
r,1854,  pp.  684, 

A  Munogr.iph  of  the  Fossil  Lepadidie  ;  Pal,  Society,  ISfil,  pp.  80. 
A  Monograph  of  the  Fossil  Balanidsc  and  Verrucidis  ;  Pal,  Society, 
934,  pp.  44. 

Observaiions  on  the  Stmcture  of  the  Genus  Sagitta ;  Annals  of 
fatural  History,  vol  xiii.,  1844. 
Brief  Descriptions  of  Several  Terrestrial  Phanarise,  and  of  Some 
rine  Species;  Annals  of  Natural  Ilistory,  vol,  xiv.,  ia44,  p.  241, 

BOTASICAL  WORKS, 

,  the  Various  Contrivances  by  which  British  and  Foreign  Or- 

liertilixcd,  1862. 
I  toe  Movemc'uts  and  Habits  of  Climbing  Plants  ;  Journal  Lin- 
mn  Society,  vol.  ix.,  1865  (Botany),  p.  1. — This  paper  has  also  been 
^bliabed  as  a  separate  work. 

I  On  the  Action  of  Sea-water  on  the  Germination  of  Seeds  ;  Journal 
Innean  Society,  vol.  i.,  1857  (Botany),  p.  130. 

;  On  the  Agency  of  Bees  in  llie  Fertilization  of  Papilionaceous 
lowers;  Annals  Natural  History,  vol.  ii.,  1858,  p.  450. 

On  the  Two  Forma  or  Dimorphic  Condilion  of  iho  Species  of 
kinmlx;  Journal  LiuniBan  Society,  vol,  vi.,  1862  (Botany),  p.  77. 
On  the  Existence  of  Two  Forms  and  their  Reciprocal  Sexual  Rela^ 
,hi  tbe  Genua  Linum;  Journal  Linniean  Society,  vol.  vii.,  1863 
By),  p.  «e. 

,  th«  Sexual  Relations  of  the  Three  Forms  of  Lytlmim  ;  Journal 
Society,  vol.  viii.,  1864,  p.  169. 
Oa       Character  and  Hybrid-like  Nature  of  the  Blegitimate  Off- 
jviag  of  Dimorphic  and  Trimorphio  Plants;  Journal  Linnsan  9oci&- 
|f,  Tol.  x.,  18(i7  (Botany),  p.  303. 
On  the  Specific  Difference  between  J^imula  verts  and  P.  vulgaris. 


48o  THE  POPULAR  SCIENCE  J/OXTffLr. 


and  on  tbc  Ilybi'id  M^alure  of  the  ConunoD  Oxslip;  Journal  L' 
Society,  vol.  x.,  1807  (Botnny),  p.  43T. 

Notes  on  tlic  Fen ilizatioD  of  Orcliids ;  Annals  Natural  Uisto 
September,  1869. 

OEOLOUIC.IL  WORES. 

The  Structure  and  Distribution  of  Coral-reefs,  1842 ;  pp.  214. 

tieologiaal  Observfttions  on  Volcanic  Islands,  1844  ;  pp.  175. 

Geological  ObBcrvations  ou  South  America,  1846;  pp.  279, 

On  the  Counection  of  the  Volcanic  Pbcnomena  in  South  Anie~ 
etc.;  Transactions  of  Geological  Society,  vol.  v.;  read  March,  1S38, 

On  the  Distribution  of  the  Erratic  Bowlders  in  South  Ameri 
Transactions  of  Geological  Society,  vol.  vi.,  read  April,  1841. 

On  the  Transportal  of  Erratic  Bowlders  frora  a  Lower  to  a  Ilig 
Level ;  Journal  Geological  Soeiety,  184S,  p.  315. 

Xotea  on  the  Ancient  Glaciers  of  CaemarvoDshire  ;  Philotopliiol 
Magazine,  vol.  xx'i.,  IS42,  p.  180. 

On  the  Geology  of  the  Falkland  Islands;  Journal  Geological 
ciety,  1846,  pp.  2tl7. 

On  a  Kemarkable  Bar  of  Sandstone  oS  Pemambuco ;  Phlloso 
Magazine,  October,  1841,  p.  237, 

On  the  Formation  of  Mould ;  Transactions  of  Geological  Soci 
vol.  v.,  p.  505;  read  November,  1837. 

On  the  Parallel  Roads  of  Glen  Roy ;  Transactions  of  PhiIoiO[ilii 
Society,  1 S3S,  p.  3fl. 

On  the  Power  of  Icebergs  to  make  Grooves  on  a  Submarine 
face;  Philosophical  Mugazinc,  August,  1855. 

An  Account  of  the  Fine  Dust  which  often  fails  on  VobscIb  m 
Atlantic  Ocean  ;  Proceedings  of  Guulogieal  Society,  1845,  p,  SO. 

Origin  of  the  Saliferous  Deposits  of  Patagonia  J  Jonrnal  of 
gical  Society,  vol  li.,  1838,  p.  127. 

Part  Geology;  Admiralty  Manual  of  Scientific  Inquiry,  1 
Third  edition,  1859. — S^'ature. 


SKETCH  OF  THE  LIFE  OF  DR.  PKIESTLEY. 

ris  unnccesBary  to  call  attention  to  the  eloiucnt  and  im 
lecture  by  Dr.  Draper  which  opens  the  present  number  of 
Popular  Sciksck  MosTm.T,    It  will  be  read  with  avidity  and 
lire  by  all  classes  as  a  beautiful  tribute  to  a  noble  wan,  and  aa 
ing  one  of  the  most  brilliant  of  scientific  discovprics  with  the 
poetic  inspiration  which  well  befits  so  grand  a  theme.    Dr.  Dm 
statement  is  us  fresh  and  felicitous  as  if  his  leclnre  had  just  K-en 
pared  to  commt-morate  the  centennial  of  th*  Discovery  of  Oij 
and  but  few  will  suspect  on  perusing  it  that  it  was  deliv«-red  a  q 
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f  a  (.-entury  ago,  before  the  meOioal  students  of  the  Now  York  Uui- 
wrsily ;  of  course  with  no  refennce  whatever  to  the  present  occasion. 
(  wsa  privalely  priuted  bj  [be  class  for  tbeir  own  use,  and  bas  never 
tefore  been  given  to  the  public.  lie  perusal  caonot  fail  to  sharpen 
he  interest  of  readera  to  know  more  of  the  peraouality  of  the  remark- 
Ma  man  who  made  the  greaU'St  of  all  chemieal  discoveries,  and  to 
■■e  eventful  career  there  aitachca  so  romantic  an  iuterest.  The 
GteriaU  of  the  following  sketch  arc  eonipik-d  from  the  siunmary  of 
Weslley'a  work  given  by  Dr.  Tliomas  Thomson,  in  his  hielory  of 
ihemistry  iu  1829,  and  from  lUo  *' Antobiograpby  and  Life  of  Priest- 
ey,"  publisbed  by  bis  son  iii  1607. 

Joseph  Pkiestlbv  was  born  in  1T33,  near  Leeds,  in  Torkshire,  Eug- 
Kni],    His  father  was  a  poor  mechanic,  a  cloth -dresser,  and  bis  mother 
Im  daughter  of  a  farmer,    lie  was  the  eldest  child,  and,  having  lost 
lis  mother  when  sii  years  of  age,  be  went  to  live  with  bis  annl,  a 
roraan  in  good  circumstances,  without  children,  and  w  ho  a  Jupted  him. 
|he  was  a  dissenter,  and  her  bouse  was  the  resort  of  all  the  dissenting 
pini^Ct-rs  in  the  country  ;  and  it  ia  important  to  observe  that,  although 
I  very  religious  woman,  she  wae  so  thoroughly  liberal  as  to  welcome 
Iven  the  most  unorthodox  clergymen  to  ber  hospitality,  and  to  encoui^ 
fe  the  witleat  latitude  of  opinion — a  circumslance  which  probably 
KcmiiDed  the  career  of  her  nephew.    Joseph  was  sunt  to  a  public 
ibool  iu  the  neighborhood,  and  at  sixteen  had  made  considerable  prag- 
w  in  Latin,  Greek,  and  llebrew.    l!c  bad  thoughts  of  studying  for 
elcrgyman,  but,  his  health  failing,  be  turned  h\&  attention  to  trade, 
ith  the  idea  of  settling  in  Lisbon  as  a  merchant.    This  induced  him 
>  tliidy  the  modern  languages,  and  he  learned  Frenob,  Italian,  and 
erman,  without  a  master.    Ilecoveriiig  his  health,  be  abandoned  the 
»iness  scheme,  und  resumed  bis  former  plan  of  becoming  a  minister, 
aiing  made  some  progress  in  mechanical  philosophy  and  met/iphys- 
i,aod  dipped  into  Clialdee,  Syriac,  and  Arabic,  and  learnud  a  system 
thortrband,  in  IToZ  he  was  sent  to  the  academy  at  Daventry, 
tn  he  spent  three  years,  engaged  keenly  in  studies  connected  with 
tifiiiy,  and  wrote  some  of  his  earliest  theological  tracts.  Freedom 
I  dbicussion  was  admitted  to  its  full  extent  in  this  academy,  and  the 
k*cu»aioriK  among  the  students  were  conducted  with  perfect  good- 
MBor  on  both  siiles.    Young  PricBtley,  n&  be  tells  us  himself,  usually 
:pporti-tl  the  heterodox  opinion;  but  he  never  at  any  time,  as  he 
lure*  U8,  advanced  arguments  wliicb  he  did  not  believe  to  be  good, 
rsapportcd  an  opinion  which  be  did  nut  consider  as  true. 

Wht-n  ho  left  the  academy,  he  settled  at  Keodham,  in  Sufiblk,  b& 
I  auistant  iu  a  small,  obscure  dissenting  meeting-house,  at  a  salary 
tISfl  a  year.  From  the  outset  be  was  an  original  and  independent 
inkrr,  and  as  a  preacher  he  gave  free  and  conscientious  expressioii 
lh«  views  he  was  led  to  adopt.  It  could  hardly  be  otherwise  than 
It  saeh  a  course  would  be  distasteful  to  many  people  whose  religion 
vot.  T, — gl 
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coDHitited  in  tlie  acceptance  of  a  eystem  of  dogmatic  theology.  Hen 
Ills  hearers  fell  off  at  Xcedhnin,  I'rora  their  dielike  of  his  theoloyiral 
upioious.  He  attempted  a  school,  but  tlie  Bchcmc  failed  because  of  )i» 
unpopularity.  Several  pulpit  vacancies  occurred  in  bis  vicinity,  hut 
he  was  treated  with  contempt  and  thought  unworthy  to  fill  any  of 
them.  Even  the  diBBcnliiig  clergy  in  the  neighborhood  considewil  it  a 
degradation  tn  asaociatc  with  him,  and  durst  not  ask  him  to  preaeh,not 
from  any  dislike  to  his  opinions,  for  scvei-al  of  them  thonglit  as  fr«ly 
as  he  did,  but  l>ecause  the  genteelcr  part  of  their  audiencee  almyi 
absented  themselves  when  he  appeared  in  the  pnlpil.  A  good  many 
years  afterward,  when  his  reputation  was  high,  he  preached  in  lb* 
same  place,  and  multitudes  flocked  to  hear  thtt  very  same  sermons 
which  they  had  formerly  listened  to  with  contempt  1  Leaving  Nw>il- 
ham,  he  went  to  Nantwich,  where  he  preached  for  three  years;  ninl.l'r 
leaching  twelve  hours  a  day  much  of  the  time,  was  able  to  pureUuM  i 
few  books  and  some  philoeopliical  instruments,  as  a  small  si^|lUlllf, 
an  electrical  machine,  etc.  These  he  taught  his  eldest  scholar*  to  Uij' 
in  order  and  manage;  and  by  entertaining  their  parents  and  frii-ii J* 
with  experiments,  in  which  the  scholars  wire  generally  the  opctalorf, 
and  sometimes  the  lecturers  too,  he  considerably  extended  the  r«pnU- 
lion  of  his  school.  Ai  this  time  he  wrote  a  grammar,  which  is  wii 
to  have  been  an  exci'llent  work ;  but  the  favorable  reception  o(  Dt. 
Lfiuih's  grammar,  puhlishcd  about  the  same  lime,  prevented  iu  8^1 
eral  circulation.  He  practised  finte-playing,  and,  although  not  ■  p(fl 
ticient,  he  found  it  serviceable  as  a  recreation,  and  reeommnd^| 
masic  to  all  studious  persons  for  this  purpose.  H 

From  Kantwich  he  went  to  Warrington  in  1701,  whcr«  h« 
eix  years  in  teaching.    He  here  entered  sealously  upon  the  proeecolilH 
of  his  systematic  studies  and  his  researches.    He  wrote  a  variety 
works,  prominent  among  which  was  his  history  of  eleelricity.   Id  iH 
laiiou  to  the  origin  of  this  work  he  remarks :  "  On  going  to  London ' " 
met  Dr.  Franklin,  and  was  led  to  attend  to  the  subject  of  experiinuil^ 
philosophy  more  than  I  had  done  liefore ;  and  having  composeil  alt  iH 
lectures  I  had  occasion  to  deliver,  and  finding  myself  nt  litiTiyDfl 
any  undertaking,  I  mentioned  to  Dr.  Franklin  an  idea  that  had 
curred  to  me  of  writing  the  history  of  discoveries  in  elcctricitv,wlii^| 
was  his  favorite  study.    This  I  told  him  might  be  a  useful  work, 
that  I  would  willingly  undertake  it,  provided  I  could  be  fnniinhci)  *iH 
the  books  necessary  for  the  purpose.    This  he  readily  nndiTtook, 
my  other  friends  assisting  him,  I  set  al>out  the  work  witliont  listiM 
the  least  idea  of  doing  any  thing  more  than  writing  a  distinct  mH 
methodical  account  of  all  that  had  been  done  by  others.  Ilavilfl 
howcvi-r,  a  pretty  good  machine,  I  was  led,  in  the  course  of  tny  wri^fl 

■  Sg  alwnjB  (pent  one  montli  la  etvtj  jesr  In  London,  nhkh  >u  of  p«>l  w^H 

llim.    lie  f^enprillj  made  additions  to  hU  libnrr  ud  liU  cliemlnl  ipptntu.  1 
turn  me  glr^n  to  big  ideiii,  and  uev  uid  nseM  «cquj>iat>iie«i  were  IDMle. 
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he  hisiory,  to  endeavor  to  ascertain  several  facts  which  were  dis- 
Dt«d;  and  this  led  me,  by  iJegreee, into  a  large  field  of  original  expcr- 
benlB,  in  wliieh  I  epared  no  expense  tliat  I  could  possibly  furuish. 
V'se  experiments  employed  a  grpat  proportion  of  my  leisure  time; 
nd  yet,  before  the  complete  expiration  of  the  year  In  which  I  gave 
lie  plan  of  ray  work  to  Dr.  Franklin,  I  sent  him  a  copy  of  it  in  print." 
t  was  this  work  which  first  brought  him  into  notice  as  an  exper!' 
iciital  philosopher  and  procured  t<)r  him  the  tiilc  of  Doctor  of  Laws 
rom  the  University  of  Edinburgh,  and  led  to  his  being  made  a  mem- 
KT  of  the  Royal  Society,  from  which  he  received  its  greatest  honor, 
be  Copley  Medal,  He  married,  while  at  Warrington,  in  the 
laughter  of  Mr,  Isaac  Wilkineon,  an  iron-mnsier.  Although  not  sel- 
H  as  a  clergyman  at  Warrington,  he  kept  up  the  habit  of  preaching, 
bd  was  hero  ordained.  Dr.  Priestley  stammered  so  bndly  that  he 
bmetiroes  thought  he  must  give  np  preaching,  but  he  at  length  meas- 
iTihly  conquered  the  defect  by  the  daily  habit  of  slow  reading  in  a 
ttnd  voice.  Ho  recognized  that  this  defect  of  delivery  saved  him 
totn  the  temptation  of  trying  to  be  an  orator. 

In  1767,  I>r.  Priestley  wont  to  LcpiIs  and  look  charge  of  a  ehapel, 
Bid  here  he  engaged  keenly  in  the  study  of  theology,  and  produced  a 
(rest  number  of  controversial  works.  He  commenced  his  investigations 
In  airs,  and  published  a  history  of  the  discoveries  in  relation  to  vision, 
Ight,  and  colors,  as  the  first  part  of  a  general  history  of  experimental 
■flMgriiy,  which  was  not  continued,  because  it  failed  to  pay  expenses. 
PPPHnwiae,  he  commenced  the  pitblication  of  a  periodical,  the  Re- 
iotitori/y  devoted  to  theological  subjects.  Among  numerous  other 
liings,  he  wrote  an  "  Essay  on  Governraent,"  an  enlarged  "English 
(nmmar,"  a  "Familiar  Introduction  to  the  Study  of  Electricity," 
I  "Troalise  on  Pcrspeelive  and  Chart  of  History,"  and,  at  the  re- 

KfVt  of  Drs.  Franklin  and  Fothergill,  an  "  Address  to  Dissenters  ou 
■  SnSjcct  of  the  DitTerenee  with  America." 
i  It  was  in  1789,  while  at  Leeds,  that  Dr.  Priestley  came  into  conflict 
hth  Blackstdie,  the  celebrated  author  of  the  commentaries  on  the 
i'wa  of  England.  Having,  in  tliat  work,  approved  the  statutes  of  Ed- 
fard  V*I.  and  Queen  Elizabeth,  denouncing  the  penalties  of  confisca- 
km  and  imprisonment  against  all  who  speak  in  derogation  of  the  Book 
^  Common  Prayer,  and  jnstified  the  continuance  of  these  penalties, 
it.  Priestley  replied  to  him,  pointing  out  the  injustice  of  such  statutes, 
Ik4  the  illiberalily  of  those  who  nndt  rlake  to  defend  them.  He  also 
fcnrictcd  Dr.  Blaekstone  of  inaccuracy  in  the  statement  of  historical 
kot*.  To  this  the  learned  lawyer  made  a  reply,  disavowing  the  senti- 
Icni  that  "the  spirit,  the  prineiplcs,  and  the  practices  of  the  sectaries, 
not  cnlcninted  to  make  men  good  siibjccls;"  and  generously  prom- 
to  eaneel  the  offensive  paragraphs  in  the  future  editions  of  his 
Dr.  Priestley  addressed  him  a  handsome  letter,  and  the  conlro- 
wiu  brongbi  to  an  amicable  conclusion. 
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It  was  wliile  ut  Leeds,  in  tlie  year  1771,  iliat  Dr.  Priestley  was  In- 
vited  by  '&\v  Joseph  Banks,  who  had  ehurgi'  of  the  scieiitilic  arrati 
men  1 8,  to  accompany  Captain  Cook's  secoud  expedition  to  tlicSou 
iieas,  in  the  capacity  of  astroDoiiicr,  and  acceptt'd  the  invitntioo, 
was,  however,  rejected  by  the  Board  of  Longilnde,  on  accouui  of  V 
religious  opinions,  which  called  from  him  the  following  pointed  l«tUT 
to  Sir  Joseph  Banks: 

"Dear  Sih:  After  llie  letter  which  1  received  ubout  a  fitrtDiKhl  Ofo,  from 
Mr.  Ellen,  wlin  inlurmed  iiie  thnt  he  wrole  at  your  request,  I  cunoot  h*l]>  wji' " 
tliBt  fours  nnd  his,  wliioh  I  liei-e  now  received,  a|ipeHr  a  little  eilrnortltui 
In  the  former  letter  tliere  was  fnr  from  being  the  must  distant  blot  of  Biiy  ol'j 
lion  to  me  provided  1  woold  consent  to  neeomfiany  jon.  Yon  now  tell  oiell 
ns  the  different  professors  of  Osford  and  CambridRe  ivill  have  tlie  naming  of  1 
jiersons,  and  they  are  all  clergymen,  tbiy  nioy  ims^iUy  have  some  ecniiil** 
the  head  of  religion  ;  and  Iliat,  on  thta  aceoaut,  you  do  not  tbink  you  cuuM 
me  nominated  nt  any  rate,  lunch  less  on  the  tcrina  that  were  first  mcDliourd 
me.  Now,  whiit  I  nm,  and  ii-liat  they  are,  witli  reapeet  to  religion,  niiuiit  «*1 
have  been  known  before  tbe  thing  was  proposed  to  mo  at  all.  Itesidef,  I  iJicr- 
thot  tliis  bad  been  n  bnsitieas  of  philosophy,  and  not  of  divinity.  If,  hi>«r< 
this  be  the  ease,  I  sliull  hoM  the  Board  of  Longitude  in  extreme  eonteiupt,  * 
innko  no  scruple  of  Bpeaking  of  Ihem  accordingly,  taking  for  granted  thit  J' 
have  jiiet  ground  for  your  suspicious.  I  most  sincendy  ividh  you  o  Imppj  to. 
age,  aa  1  doubt  not  it  will  be  greatly  to  the  emolmneDt  of  seieaco;  but  I* 
anrprised  Iliut  llie  peraons  ivbo  have  the  chief  iuHueuce  in  ibis  eipediiioa.ti' 
ing  (according  to  your  representation)  minds  so  despicably  illiberal,  iilii'Ulil  p' 
any  connlenance  to  so  noble  an  nndertaking.  1  am  truly  sorry  thai  a  pcmiii ' 
yoor  disposition  should  he  subject  to  a  choice  restricted  by  such  narro«  «— 
eralions.  I  am,  etc.,         J.  PeiEtTUi." 

After  six  years'  stay  at  Leei^s,  Ur.  Priestley  left,  and  entered  into 
relation  with  Lord  Sl)elhurne,  afterward  Slnrquis  of  LansdowDr^l' 
arrangement  being  brought  about  by  Dr.  Price.    PricBllcy  was  to 
librarian  and  companion  lo  liis  lordsliiji,  with  a  salary  of  jl.tW 
year,  and  a  house,  and  a  life-peusioii  of  $750  a  year  in  case  of  »ep* 
tion.    His  family  was  situated  near  Lord  Slielburne's  country^f 
where  he  spent  his  summers,  but  a  great  part  of  the  winter  wii*  pi 
in  his  lordship's  house  in  London.    Priestley  traveled  with  Sin'llm 
on  the  Continent,  and  spent  some  time  in  Pariii,  where  he 
found  "all  the  philosophical  persons,  to  whom  I  was  inlrodui-wl 
Paris,  unbelievers  in  C'brislianily,  and  even  professed  alheieli.  A* 
chose  on  all  occasions  to  appear  as  a  Christian,  I  w:is  told  by  »ofti«i' 
Ihem  that  I  was  the  only  person  ibey  bad  ever  met  with,  of  wlio»r 
dcrHtanding  they  had  any  opinion,  who  profcMt-d  to  believe  in  Cb 
tianity.    But,  on  interrogating  them  on  tbe  subject,  I  soon  fonnil 
they  had  given  no  proper  attention  to  it,  and  dlii  not  rcnilyk 
what  Christianity  was.    This  was  also  the  case  with  a  great  p" 
the  eom|>nny  that  I  saw  at  Lord  Shelbume's."  "While  in  this  *il 
Dr.  Priestley  had  much  leisure  for  scientiBc  itwarcb,  and  wm  actife 
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prosecuting  his  experiments.  Lonl  Shelburne  allowecl  him  #aoo  n  year 
ixira  to  assist  in  tliis  object.  This  arrangement  continued  seven  years, 
rhon  bis  lordship  seems  to  have  got  tired  of  it,  and  a  eeparaiion  re- 
Ulted,  although  it  was  entirely  amicable.  Some  years  afterward  bis 
Drdship  proposed  to  renew  the  relation,  but  Priestley  declined. 

Dr.  Priestley  then  took  np  his  residence  ia  Birmingham,  where  he 
lesumcd  charge  of  a  congregation,  and  continued  for  several  years  en- 
gaged in  his  theological  and  scientific  investigations.  His  apparatus, 
)y  the  liberality  of  his  friends,  had  become  excellent,  and  his  income 
Iras  now  so  good  that  he  could  prosecute  his  researches  with  freedom. 
He  here  continued  his  Tkfohigkal  Repoaitori/,  and  publii-hed  a  variety 
Df  tracts  on  his  peculiar  opinions  in  religion  and  upon  the  history  of 
Ihe  primiiive  Church. 

Dr.  Priestley  had  eommenoed  the  iovestigation  of  gases  while  liv- 
ing at  Leeds,  and  had  there  prc[)ared  the  first  volume  of  his  researches 
Bpon  air.  These  researches  were  continued  during  hia  residence  with 
Lord  Shelburne,  and  the  last  three  volumes  of  his  experiments  on  air 
*cro  printed  after  he  was  settled  in  Birmingham;  and  while  here  he 
tlto  contributed  various  papers  to  the  Transactions  of  the  Royal  Society. 
Ii'o  man  ever  entered  upon  any  undertaking  with  less  apparent  means 
■twccess  ihan  Dr.  Priestley  did  on  the  investigation  of  airg.  fie  was 
PPbquaiuled  with  chemistry,  excepting  that  he  had  some  years  before 
fetended  an  elementary  conrse  delivered  by  Mr.  Turner,  of  Liverpool. 
He  bad  no  apparatus,  and  knew  nothing  of  chemical  experimenting, 
knd  was  without  means  to  carry  on  investigations.  These  adverse  con- 
iditions  may,  however,  have  been  servieenble  as  he  entered  upon  a  new 
field  of  chemistry,  where  appanitus  had  to  be  invented,  and  the  ar- 
nngement  devised  by  him  for  the  manipulation  of  gases  is  uuBiir- 
Duscd  in  simplicity,  and  has  been  in  nse  ever  since.  The  first  of  hia 
nicroreries  was  nitrous  gas,  the  properties  of  which  he  ascertained 
tmuch  sagacity,  and  applied  it  to  the  analysis  of  air.  It  contrib- 
ivcry  raia-h  to  all  subsequent  investigations  in  pneumatic  cheniis- 
I  may  He  said  to  have  led  to  our  present  knowledge  of  the  consti- 
I  of  the  atmosphere.  It  was  while  living  with  Lord  Shelburne  that 
^inade  his  grand  discovery  of  oxygen  gas,  and  established  the  prop- 
IrniM  of  that  remarkable  body.  He  showed  its  power  of  supporting 
ombttstion  better,  and  animal  life  longer,  than  the  same  volume  of  com- 
iBir.  Lavoisier  laidclaim  to  the  discovery,  but  Dr,  Priestley  informs 
bat  ho  prepared  this  gas  in  M.  Lavoisier's  house  in  Paris,  and  showed 
lie  method  of  procuring  it  in  the  year  1774.  which  is  a  consider- 
Mr  time  before  the  date  assigned  by  Lavoisier  for  his  pretended  dia- 
kDTery.  Scbccle,  however,  the  Swedish  chemist,  actually  obtained 
pi*  glA  without  any  previous  knowledge  of  what  Priestley  had  done, 
but  Ibe  hook  containing  this  discovery  was  not  published  till  three 
fttn  »fler  Priestley's  process  became  known  to  the  public. 

Dr.  Priceiley  first  made  known  sulphurous  acid, fluosilioio  acid,  and 
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marialic  acid,  mid  pointed  out  easy  uictlioda  of  proouriug  tiiem;  lieilk'- 
norilK-s  Willi  esacuieas  tbe  most  rcuiai-kiible  projMjrties  ol'  each,  lit 
liki-wisti  pointed  out  tLc  cxistcucc  of  ci\i'biiri.-tted  bydrogeo  ga&,  Iboii^li 
he  made  but  few  experiments  lo  detcrmiiie  ils  uature.  He  aluu  di*- 
covered  protoxide  of  nitrogen,  and,  after  lie  came  to  thie  cuuutry,  ut^ 
bonlc-oxide  gas.  Tliough  not  strictly  the  discoverer  of  liydrogui,  V't 
bis  experiments  on  it  were  liiglily  iiitereEting,  and  contributed  tn  tiit 
progruBS  of  the  acienee.  Nitrogen  bad  been  previously  diseoveioj,  Imt 
we  are  indebted  to  bim  for  a  knowledge  of  most  of  ita  properties.  Tu 
him  also  we  owe  tlie  knowledge  of  tbe  fact  tbat  an  acid  is  funnid 
when  tbe  electric  aparks  are  made  to  puss  for  some  time  thruugh  i 
given  bulk  of  common  air ;  a  fact  wbicb  led  aftei  ward  to  5Ir,  Cinn- 
dish's  great  discovery  of  the  coiupoailiou  of  nitric  acid,  lliscxinri- 
meiils  on  the  inflacnce  of  plants  and  animahi  upon  the  air  vreru  iuti^ 
esting  and  important. 

It  has  been  said  of  Dr.  Priestley  that  be  was  fond  of  controvcnf, 
yet  be  never  sought  it,  and,  if  be  participated  in  it,  it  was  ijsin'Talljr 
becauBc  it  was  thniel  upon  bim,  and  bo  became  tbe  dcfeudutit  raihof 
than  tbe  assailant.  His  discussions,  so  far  as  they  dcpendeil  u])i)k 
tiraself,  were  commonly  carried  on  without  aiifEer,  and  he  was  "fVi'f 
malicious  or  even  sarcastic,  unless  provoked.  Had  be  been  of  h  quA'- 
relsome  disposition,  it  would  have  beeu  evinced  in  the  numcreiu  unl 
changinf;  relations  witli  tlie  people  among  wbom  bo  lived,  liul 
never  quitted  a  tiituation  but  with  tlie  ttincere  regrets  of  thune  nii^uij 
whom  lie  bad  dwelt,  and  with  p.irtiug  testimonies  uf  tbclr  alli'clieiiatf 
approliatiou  of  his  touJuct.  He  was,  however,  a  man  of  sirtnis;  tvn- 
victioDS  upon  subjects  of  the  highest  interest,  and  of  great  iuleUcrluil 
forue,  and,  what  is  still  more  important,  he  represented  an  uii("i|it 
class  and  held  opinions  tbat  were  generally  regarded  in  Knglaiitl  u 
detestation.  These  facta  go  far  to  explain  the  controver&ie*  in  »' 
be  was  engageil,  without  attributing  to  him  a  love  of  disptilatiuii. 

Ii  was  while  in  Birmingham  tbat  be  was  drawn  into  cttiiHict ' 
the  eaiabiished  clergy  of  tbe  place,  which  became  embittered,  and,  i 
ing  iu  violence  and  persecution,  darkened  the  close  of  Ids  lite, 
utmost  tbat  can  be  said  in  coDdemuation  of  Priestley  at  this  liin 
that  he  expressed  bis  opinions  with  a  degree  of  freedom  which,  t± 
it  would  have  been  of  little  counequence  at  any  former  period,  vu 
suited  lo  the  temper  of  the  times.    \Ve  have  seen  that  Dr.  I'riwi 
bad  published  an  essay  on  the  first  principles  of  civil  guveniiueiit. 
this  he  laid  down  as  tbe  foundation  of  bis  reasoning  tbat  "  it  iiiii»t 
understood,  whether  it  be  expri'sscd  or  not,  ihiit  all  people  live  iu 
ciety  fur  their  mutual  adi  anlage  ;  so  that  tbe  good  and  happiiicM 
the  members,  that  is  the  majority  of  the  members  of  any  sLate,  is 
gTMt  standard  by  which  every  thing  relating  to  tbat  state  uiu*t 
finally  determined  ;  and,  though  it  may  be  supposed  that  a  body 
people  may  be  bouud  by  a  voluntary  reslgnulioa  of  all  llieirrigLU 
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eiDgle  peraou,  it  can  never  be  supposed  that  the  resignation  is  obliga- 
ttory  ou  their  posterity,  because  it  is  nianii'estly  contrary  to  the  good 
►of  iht;  wholt!  that  it  should  be  so.''    From  this  first  principle  he  de- 
I  duoes  all  his  political  maxims.    Kings,  senators,  and  nobles,  are  mere- 
ly the  servants  of  the  public  ;  and,  when  they  abuse  their  power,  in  the 
'people  lies  tlie  right  of  deposing  and  couEer|iiently  of  pTinisIiing  tbein. 
I  lie  examines  the  expediency  of  hereditary  sovereignly,  of  herediliiry 
'r&nk  and  privileges,  of  the  duration  of  Parliament,  and  of  the  right 
lof  Toting,  with  au  evident  tendency  to  democratic  principlea.  Though 
'he  approved  of  a  republic  in  the  abstract,  yet,  couBidering  the  preju- 
I  dices  and  habits  of  ihe  people  of  Great  Britain,  he  laid  it  down  as  a 
principle  that  their  present  form  of  government  was  best  suited  to 
'  ihem.    lie  was  au  enemy  to  all  violent  reformM,  and  thought  that  the 
cltange  ought  to  be  brought  about  gradually  and  peaceably. 

Tlicbe  principles  excited  no  alarm  and  drew  hut  little  attention  at 
the  lime  of  their  publication  in  1788,  but  the  pcrturbalion  occasioned 
I  tbroughout  Europe  by  the  French  Revolution  was  very  conspicuous  in 
I  England,  and  it  was  during  the  state  of  public  irritability  upon  that 
sahjeet  that  Dr.  Priestley's  teachings  were  made  a  source  of  public 
Akmi.  Opposed  to  a  state  chureh,  liberal  in  religion,  and  advocating 
fn<edom  of  thought  and  liberty  of  discussion,  he  wiis  represented  aa 
the  enemy  of  the  govemmeut  and  the  foe  of  religion.  Tho  French 
recognized  bis  eminent  position  as  a  champion  of  liberal  thought,  and 
be  was  honored  by  being  made  a  citizen  of  France,  and  a  member  of 
the  Assembly.  This  tnade  him  in  a  high  degree  obuoxious  at  homo, 
and  was  laid  bold  of  by  bis  antagonists  to  convince  the  people  that  be 
was  an  enemy  to  his  country,  that  he  hail  abjured  his  rights  as  an 
Engliahmaa,  and  bad  adopted  the  principles  of  the  hereditary  enemies 
of  Great  Britain.  The  clergy  of  the  English  Chureh,  who  begun 
ibont  ibis  time  to  be  alarmed  for  their  ostabliahment,  of  which  Dr. 
Priestley  was  the  open  enemy,  were  particularly  active;  the  press 
t*Mned  with  tlieir  denunciations  of  bim,  and  the  minds  of  their  bearers 
•ore  inflamed  against  him.  This  vicious  state  of  feeling  at  length 
bfiAe  bounds  and  issued  in  violence.  Ou  the  day  of  the  anniversary  of 
Iht  Freucb  Revolution,  in  1701,  there  was  a  riot  iu  Birmingham,  in 
■hiolj  l)r.  Priestley's  meeting-bouse  and  dwelling-house  were  burned, 
Uut  library  and  apparatus  destroyed,  and  many  manuscripts,  the  Iruits 
Hkoam  of  industry,  were  consumed  in  the  conflagration.  Tho  hoases 
WMvenil  of  bis  friends  shared  tbc  same  fate,  and  his  son  was  only 
Wed  from  death  by  the  care  of  a  friend  who  concealed  him  for  several 
days.  Dr.  Prieslley  was  obliged  to  make  hia  escape  to  Loudon,  and  a 
••tt  mia  taken  for  him  in  the  mail-coach  under  a  borrowed  name. 
Soob  wa«  lh«  ferment  against  him  that  it  was  believed  he  would  not 
bavc  bi»en  safe  anywhere  else,  and  liis  frieuds  would  not  allow  him  for 
tarcral  weeks  to  walk  through  the  streets.  He  was  invited  to  Haek- 
»y  to  enccecd  the  celebrated  Uuitarian  clergyman  Dr.  Price.    lie  ac- 
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cepted,  but  sttch  was  tbo  dread  of  his  uii]iopulnrity  tliat  nubody  wuuld 
let  bim  liavc  a  house,  from  an  a|iprchensioii  ibut  it  would  be  burud 
1>v  the  pojiulnoe.  He  wne  ubiigi-d  tit  get  u  friend  to  take  the  k'ar«  for 
hint,  and  it  was  witb  tlio  utiuoet  diflieulty  that  he  could  (irevail  vith 
llie  landlord  to  traiicfLT  ihe  lease  to  him,  as  be  alleged  that  he  was  uol 
Diily  afraid  that  it  vroiilJ.  lie  demolished,  but  that  his  ovd  resiili  iiri', 
twenty  niilea  oil',  would  go  next.  When  he  got  eeltled,  bis  fripiicb 
living  near  were  advised  to  remove  tbeir  valuable  eflecis.  Scnaiili 
could  not  be  induced  to  star  with  him,  and  bis  neighbors  were  in  (rir 
of  damage  by  his  presence.  The  members  of  the  Uoyal  Sotiei;,  uf 
which  he  was  a  fellow,  declined  admitting  him  to  their  company,  awl 
he  was  obliged  to  withdraw  his  name  from  the  Sncicly.    \\\*  eld 
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son  was  in  business  in  Manchester  with  a  partner  who,  sitbough  a 
of  liberality  himself,  was  so  pnuic-atrnck  by  the  state  of  the  [miilit 
miud  that  he  dissolved  the  business  connection.  Dr.  Prifslky  ««■ 
burned  in  effigy  wUb  Paine,  and  threatened  and  denounced  in  jirit 
li'UerB.  At  a  dinner  of  the  prebendaries  of  a  cathedral  chiinOi, 
conversation  tui-ning  on  the  riots  in  Bii-niinghnm.  and  on  a  clerg 
having  said  that  if  Dr.  Priestley  were  mounted  on  a  {lile  of  Ids 
cations  lie  would  set  lire  to  them  and  burn  hira  alive,  they  all  derlired 
that  they  would  be  ready  to  do  the  same.  Dr.  Priestley  had  hpfDi 
friend  of  Edmund  Burke,  wlio  wrote  a  furious  hook  against  the  Frenfli. 
This  was  replied  to  by  Pi'iestley  so  ably  that  the  orator  was  gri'iil' 
«Kasperated  and  inveighed  against  his  friend's  cbarncter  repenliilij  .u 
the  House  of  Commons.  Dr.  Priestley  denied  his  charges,  nnd  i-iUi 
on  bira  for  proof  again  and  again,  but  he  made  no  reply,  w  hurcui 
the  doctor  puhUsbeJ  that  Burke  "bad  neither  abiliiy  to  aiaintnin 
charge  nor  virtue  to  retract  it."'  Dr.Priestley  was  informed, byn 
son  who  was  boarding  at  the  same  house  with  linrke  nt  Margate  wl 
Ihe  riots  broke  out  at  Birmingham,  "  that  he  could  not  contain  Ws  jcf, 
hut,  ninning  from  place  to  place,  he  expressed  it  in  the  most 
quivocal  manner.'' 

The  prolonged  persecution  to  whloli  Priestley  was  subji  cteil  t. 
the  riots,  and  the  extent  and  vinileneo  of  ll;e  fi-cling  against  liim.rt 
that  the  affair  was  something  more  than  the  mere  outbreak  ef 
Dirniingham  mob,  and  the  course  taken  by  government  siifflcicntl; 
attests  ibat  the  riotous  populace  were  but  the  tools  of  tbeir  sapt'rii 
While  the  country  in  general  evidently  exulted  in  his  sufferings 
representatives  of  the  n.ation  refused  to  inquire  into  the  cause  of  ihi 
The  courts  delayed  to  give  him  the  damages  to  which  be  w»b  enlilli 
and  their  award  fell  J  10,000  short  of  his  real  loss.  As  an  illustraiiiffl 
the  spirit  which  ruled  the  dispensation  of  justice,  it  may  he  nienlioii 
that  the  mannscript  of  a  work  on  the  Constitution  of  England,  as  1*: 
as  "  Blackstone's  Commentaries,"  was  destroyed,  and  Priestley'*  O' 
Jnwyer  advised  him  not  to  make  a  claim  for  it,  because  it  woubl  he  ni 
A  seditious  work  and  aggravate  his  case.    Accordingly,  this 
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leript,  in  the  achedulo  of  losses,  was  simply  put  down  ns  eo  mnoh 

To  the  charge  that  he  was  a  promoter  of  sedition,  Dr.  Priestley  re- 
plied by  appealing  to  his  entire  intellectmil  career,  into  which  polities 
hud  hardly  entered  at  all,  from  his  complete  engrossment  with  other 
nhjects.  In  relation  to  this  be  says:  "Astotlie  great  odium  that  I 
Imve  iucurred,  the  charge  of  sedition,  or  my  being  nn  enemy  to  the 
^institution  or  peace  of  my  country,  is  a  mere  pretense  for  it,  though 
it  has  been  so  much  urged  that  it  is  now  generally  believed,  and  all 
ittempts  to  undeceive  the  public  with  respect  to  it  avail  nothing  at 
all.  The  wliole  course  of  my  studies  from  early  life  shows  how  little 
poUlica  of  any  kind  have  been  my  object.  Indeed,  to  have  written  so 
flmcli  OS  I  have  in  theology,  and  to  have  done  so  much  in  esperimental 
philosophy,  and  at  the  same  time  to  have  bad  my  mind  occupied,  as 
it  is  supposed  to  have  been,  with  I'aciioua  jiolities,  I  must  have  had 
ficuities  more  lhau  human.  Let  any  person  only  cast  his  eye  over  the 
loD^  list  of  my  public.-itions,  and  be  will  see  that  they  relate  almost 
wholly  to  theology,  philosophy,  or  general  literature." 

In  regard  to  the  religious  aspect  of  the  case,  he  observes:  "It 
might  have  been  thought  that,  having  written  ho  much  in  defense  of 
revelation,  and  of  Christianity  in  general,  more,  perhaps,  than  all  iho 
clergy  of  the  Church  of  England  now  living,  this  defense  of  a  eom- 
nion  caiMii  would  have  been  received  as  some  aioneraeut  for  my  de- 
nvrits  in  writing  against  civil  establishroouts  of  Christianity,  and  par- 
ticular doctrines.    But,  had  I  been  nn  open  enemy  of  all  religion,  the 
inimiisity  against  me  could  not  have  been  greater  than  it  is.  Neither 
Mr,  Hume  uor  Mr.  Gibbon  was  a  thousandth  part  so  obnoxious  to  the 
clefgy  as  I  uin;  so  little  respect  have  my  enemies  for  Christianity  it- 
nlL  compared  with  what  they  have  for  their  emoluments  from  it." 
^■twas  the  obvious  tendency,  as  it  was  the  undoubted  design,  of 
'we  systematic  persecution  to  which  Dr.  Priestley  was  subjected,  to 
k^re  him  from  the  country.    His  sons,  disgusted  with  their  father^s 
^Bbnent,  had  renounced  England  and  gone  over  to  France ;  and  it 
WW  exjweted  that  Dr.  Priestley  would  follow  them.    He  was  not  at 
llf»l  ili-posed  to  comply  with  the  general  expectation,  and  stated  that 
ludiould  not  be  driven  away  ;  but  upon  the  breaking  out  of  the  war 
Iwwcen  France  and  England  his  sons  emigrated  to  America,  and  this 
Wumstanee,  joined  to  the  state  of  isolation  in  whieh  he  lived,  indnced 
Dr.  Priestley  after  much  deliberation  to  decide  upon  following  them. 
Intolerance  and  bigotry  were  thus  triumphant;  and  the  greatest  scien- 
liBo  discoverer  of  his  century,  whose  labors  will  reflect  imperishable 
tlury  upon  England,  instead  of  receiving  the  honors  that  were  due 
him,  wins  hunted  out  of  that  country  and  driven  into  exile  like  a  com- 
mon frioii. 

Ur,  I'riefltley  sailed  from  London  in  April,  1 794,  and  arrived  in 
X*w  York  in  Jane.    He  was  received  there  by  various  societies  with 
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distinguished  conEiiIeration,  anil  a  buiidred  suhecribers,  at  ten  i 
eacli,  were  immediately  secured  for  a  course  of  lectures  ou  Eiporin 
tnl  Philosophy,  lie  did  not,  Iiowcver,  give  Ihcui,  but  aliorilT  jto- 
ceeded  to  Pbiladelphi.t,  where  he  received  a  comptimcnlary  addniM 
from  the  Americau  Philosophical  Society,  and  was  unauimoujsly  ehoeea 
as  ProfesBor  of  Chemistry  iu  the  univentity.  But  this  he  did  not  atwpl, 
und  soon  prooeedi^d  to  Morthiimberlauil,  a  town  od  the  SDEquvhauiB) 
132  miles  iiorthwest  from  PhiLtdelphia,  where  his  eons  bad  teltleJ, 
and  which  he  made  his  permauent  residence.  There  was  at  finl  oo 
postal  connoction  with  the  place,  but  a  mail  was  soon  cet»bliihed, 
running  to  Philadelphia  twice  a  week.  His  huuee  in  Nonhumherlinl 
was  situated  in  a  garden  commanding  one  of  the  finest  prospects  uo 
the  Susquehanna.  A  library  and  laboratory  were  built  for  liini,w!r 
were  finished  in  1797,  and  he  was  able  to  arrange  bis  boeks  and  te~ 
his  cxpcrimenta  with  every  possible  facility. 

"While  Dr,  Priestley  was  rceeived  in  this  country  by  many  willl 
the  honor  that  was  due  to  so  eminent  a  man  and  the  sympalbr 
which  his  persecutions  at  home  naturally  gave  rise,  it  was  nut  to 
expected  that  he  would  quite  escape  from  the  intcrfi-reuce  uf  iboiul 
ant  and  narrow-minded.  There  was,  at  that  lime,  a  jiowcrful  [* 
iu  this  country  in  sympathy  with  the  English  policy,  and  they  tr 
naturally  participated  in  the  Knglish  feeling  toward  PriestK?. 
did  not  choose  to  be  naturalized,  but,  while  advising  hist-onstoti 
80,  he  said  that,  as  he  had  been  burn  and  bud  lived  to  advaucrti  Ji'» 
an  Englishman,  he  would  die  one,  let  what  might  be  the  consctjui'ii"- 
Be  did  not  interert  himself  much  in  American  politics,  but  Hiiliniii'd 
bis  congenial  pursuits  and  studies.    About  the  year  Oaring  tli« 

Adams  Administrntion,  the  friends  of  freedom  were  greatly  ala— 
al  the  promid^atiun  of  principles  less  liberal  iu  many  rcaj.ects  I 
were  those  of  the  British  Government,    Dr.  Priestley,  who  uevrtc 
cealcd  his  scnt.imentfi,  wan  opposed  to  the  administration  and  f' 
criticised  it  in  private  conversalion.    At  llic  same  lime,  \iolcnt 
tacka  were  made  upon  it  by  a  Northumberland  newspaper.  Hat, 
though  Dr.  Priestley  was  not  their  author,  and  had  notliiiig  to 
with  tbcm,  they  were  charged  to  him,  and  such  were  the  bigoltj' 
party  zeal  of  the  period  that  he  was  represented  as  an  enemy  10 
Governmenl,  and  it  was  intimated  to  him  from  Mr.  Adams  hi" 
that  he  bad  better  abstain  from  saying  any  thing  ou  politic*  lul 
should  gel  into  difficulty.    The  "Alien  and  Sedition  Law" 
under  tliat  administration  was  then  in  operation,  and  Dr.  Pri 
might  have  been  sent  out  of  the  country  at  a  moment's  waniiii(i.  «i 
out  being  charged  with  any  oSenae  and  without  even  the  right 
remonstrance;  and  it  was  hinted  to  him  that  hv  was  onr  vftba ~ 
sons  contemplated  when  the  law  was  pnssed.    The  epitbrt 
which  was  nscd  as  a  term  of  parly  reproach  al  that  lim*-,  was  f~ 
applied  to  him.    Id  consequence  of  all  ibis,  Dr.  PriestWy  wtoI« 
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;,of  letters  to  tbe  iababitaots  of  XortUuraberlanil,  in  wLicb  be 
ed  his  eentiuieots  fully  on  all  political  questions,  and  which  had 
tJie  effect  of  removing  unfavorable  impreasious  which  had  been  made 

ibc  minds  of  the  people. 
Bit  is  Important  to  state,  in  illustration  of  Dr.  Priestley's  principles 
and  character,  that  ho  believed  most  thoroughly  in  the  efficacy  of  pri- 
vate enterprise  for  carrying  on  all  works  of  popular  beneficence.  A 
powerful  opponent  of  state-enforced  religion,  he  was  led  to  go  much 
and  to  condemn  government  patronage  in  namerous  other 
And  tliia  was  very  far  from  being  a  matter  of  sour  grapes,  or 
a  repudiation  of  advantages,  because  he  could  not  himself  participate 
ia  thi'tii.  On  tUe  contrary,  he  had  tbe  most  brilliaut  and  tempt- 
iag  opportnnities.  His  residence  and  intimacy  with  Lord  Shclbume 
Wagbt  within  his  reach  the  largest  prospects  of  political  and  eccleei- 
sstical  preferment,  both  of  which  he  resolutely  declined.  L'nder  two 
different  administrations,  overtures  were  made  to  him  to  accept  a 
pfnsion  from  Government ;  but  he  stands  conspicuously  alone  in  Ma 
age  in  resisting  the  temptation  and  preserving  his  independence. 
IIb,  however,  accepted  assistance  from  private  generosity,  and  was 
alrsys  grateful  for  douaiioiis  from  this  source.  As  an  illusti'alioii 
of  how  he  continued  to  be  appreciated  in  England  after  leaving  it,  it 
(huald  be  stated  that  Mrs.  Eliitabeth  Raynor  allowed  him  a  pension 
of  #230  a  year,  aud  in  her  will  left  him  110,000.  Sir.  Dodaoii  left  him 
1^,000 ;  Jllr.  Salte,  8500 ;  aud  tlje  Duke  of  Grafton  remitted  him  an- 
nually S:iOO.  About  tho  lime  ho  died,  a  few  other  friends  made  up 
11,000  a  year,  which  was  quickly  increased  to  ^2,500,  which  w  as  to 
have  been  cuntinned  during  his  life.  These  coulributions  were  made 
in  consideration  of  the  heavy  expense  of  his  experimental  researches, 
•nd  tbe  printing  of  his  Church  history  and  other  tlieological  worka, 
Tlicsi;  examples  of  generous  appreciation  were  peculiarly  grateful  to 
Dr.  I'riesiley,  after  the  treatment  he  had  received  at  home. 

lu  1«01  Dr.  Priestley  had  a  severe  illness  in  Philadelphia,  and,  after 
llial,  never  fully  recovered  his  strength.  He  was  subject  to  attaoks 
of  iii&iiiunalion  of  the  stomach  and  paralysis  of  the  throat,  which  pre- 
»unl4v]  swallowing.  In  January,  1804,  his  complaint  grew  so  serious 
tbai  life  began  to  be  doubtful,  and  be  used  to  tell  the  physician  that, 
ifW  could  but  patch  him  up  for  six  months  longer,  he  should  be  per- 
fectly salistied,  as  by  that  time  he  could  complete  tho  printing  of  bis 
•ork».  This,  however,  was  not  granted,  for  he  died  on  tho  Olh  of 
Ki'hniftry,  seventy  years  ago,  after  working  to  almost  the  last  hour. 

old  congregation,  at  liirmingham,  erected  a  monument  to  his 
nnnory  in  their  place  of  worship  after  his  decease,  and  a  tine  marble 
ijhtiic  has  been  reccutly  put  up  in  his  honor  in  the  University  of 
HShrd.    The  accompanying  engravmg  is  from  a  portrait  by  the  cele- 
Mated  painter  Gilbert  Stuart. 

It  remains  to  add,  that  Dr.  Priestley  was  eminently  fortunate  in 
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his  domeatio  relations.    Ilia  wife  poeses^ed  rare  qualificatiooe,  { 
helpmeet  to  her  husbunil,  ami  had  a  large  share  in  the  enccees  ol 
career;  for,  alllioiigh,  as  far  as  we  can  learn,  she  did  not  participal 
his  Bpecinl  studies,  Tct  it  appears  that,  but  for  her,  he  never  i 
have  carried  through  hia  numerous  and  formidable  undertaking.  I 
teslimony  to  this  is  explicit.    He  s.iys :  "  My  wife  was  a  wumM 
exceni'til  umlc-rstanJin^  much  improved  by  readinLr,  of  great  fortil 
and  strength  of  mind,  of  a  temper  iu  the  highest  degree  atTecliot 
and  generous,  feeling  strongly  for  others  and  little  for  hersilt  i 
greatly  occclling  in  every  thing  relating  to  household  .illhirs,  sbl 
tirely  relieved  me  of  all  concern  of  that  kind,  which  allowed 
give  all  my  time  to  the  prosecution  of  my  studies,  and  the  other 
of  my  station."    His  son  states  that  his  father  used  to  say  iliH 
was  merely  a  lodger,  and  had  all  his  time  to  devote  lo  his  * 
pursuits.  i 
All  honor,  then,  to  the  wife  to  whose  womanly  devotion  the  «j 
is  indebted  for  whatever  is  great  and  good  in  the  achievemenifl  olj 
husband  I    We  have  lately  heard  much  of  a  great  man  who  attri^ 
all  his  profonndoat  thoughts  to  the  genius  of  his  wife,  he  being 
only  a  scribe  and  editor;  but  we  hero  see  how  a  great  man  niafi 
his  intellectual  eminence  to  liis  wife,  even  though  fhe  be  not  so 
as  to  be  able  to  furiiipih  all  his  best  ideas.    Of  llie  two  method*, 
certainly  the  most  encouraging  for  woman,  as  it  assigns  the  hi; 
office  to  her  .ickn  owl  edged  capacities,  and  precludes  all  qutslid 
rivalry.    The  united  pair  work  in  separate  spheres  and  diftcreiit' 
to  the  same  end;  and  the  wife's  affections  become  ns  indispcnsnl 
the  result  as  the  husband's  intellect.    Had  Mrs,  Priestley  beeB 
mated  by  modern  views,  and  essayed  to  carve  out  her  own  sep< 
fortune  in  the  field  of  science  or  theology,  it  is  eminently  pml 
that  she  would  have  failed  to  do  any  great  thing  herself,  and 
certain  that  she  would  have  effectually  defeated  her  husband, 
must  have  been  the  result,  if  what  Dr.  Priestley  says  is  true,  thai 
efficient  domestic  aid  and  her  sympathetic  support  in  his  lrisl< 
sufierings  wore  among  the  indispensable  conditions  of  hie  oon  I 
ceaa.  And  thus,  in  the  sceliiBion  of  her  own  family,  absorbcil  iri  H 
cares,  forgelling  herself  in  instinctive  solicitude  for  others,  nnd  pi 
ably  with  no  ambition  beyond,  this  true  woman  and  model  wift 
really  joint-partner  with  her  illustrious  husband  >n  the  good  tH 
complished,  il'not  in  the  fame  he  won.    And  who  shall  »nv  tliil 
was  not,  after  all,  the  nobler  and  happier  share  of  the  work? 
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Tim  i  sxTEX.vtJi  A-VA  JreiiSAxr  of 
TUK  DiacorEJtx  or  oxruey. 

ON  the  Isl  of  A>ig:ust:,  18T4,  it  will 
tie  exactly  a  handred  jaan  ainvo 
dij^en  ^'18  was  first  niadi!  known  to 
(lie  world.  Tlils  discovery  is  one  of 
tin  most  important  ever  mude  in  bpI- 
(Dce,  and  we  com  lu  em  orate  its  centen- 
uJ  by  doin^  socnctliLni;  to  luiiki}  more 
videly  known  tbo  cliaractor  of  the 
illtubriaiia  man  irliose  nume  will  be  as- 
)adnl«d  with  it  na  long  as  eoience  is 
cullirotcd  or  civilization  continues. 

A  Luodred  Tears  of  udvaacing 
|HMi|Be  has  steadily  einlted  the  im- 
PIBVof  Priestley's  diseovery.  It 
foimtd  a  great  epoch  in  the  progress  of 
nodum  chemistry,  and  gnvo  a  proFoimd 
deatA  the  internal  constitution  of  Na- 
nus^ The  element  first  revealed,  cx- 
unin*d.  Bud  described  by  Prieetley,  ia 
\1»  niust  extensive  in  its  distribution, 
ud  the  moit  potuut  in  its  inditenoe, 
ol  ill  the  TQuterlal  constituents  of  the 
■urlJ.  We  DOW  know  with  some  defi- 
tiitt&eM  the  proportions  in  which  oxy- 
nn  eibta  in  the  various  parts  of  Ka- 
taro,  bai  the  a^greKntcs  are  so  atupcn- 
dmtu  utterly  to  baffle  the  imagination. 
lt*slsc«in  the  smallest  proportion  in 
tha  *tn)')sphere,  forming  but  one-fifth 
of  it*  weight.  As  there  nre  fifteen 
foondt  weight  of  air  on  every  square 
boh  of  the  esrtli's  surface,  it  follows 
Ibt  tliero  ar^  three  pounds  of  oxygen 
MthaMme  area.  Ity  a  simple  oalcu- 
Iitloa,  it  therefore  turos  oat  that  the 
nnoiuit  of  oxygen  in  the  eartli's  ntmoa- 
TiW)  is  one  quiatillion,  oae  hundred 
•Bdwreoty-oiglit  iju  ail  rill  ions,  one  bun- 
and  Hfty-eighl  trillions  of  tons — a 
ftuiiiy  nt'soluteiy  inconceirable  by  the 
Ionian  lulnil. 

Ill  the  world  of  waters,  the  scale  of 
P^opertioiu  is  eoonnonsly  increased, 
■  tigbt-nintht  of  the  weight  of  this 


liquid  eonaisla  of  oxygen.  The  ocean 
ia  assumed  to  cover  two-thirds  of  the 
earth's  aurface,  and  to  have  on  average 
dupth  of  two  iiiilea,  which  would  be 
aulHdeut  to  cover  its  entire  aurfaee  to 
the  depth  of  one  mile  and  one-third. 
This  would  give  us  twenty-seven  hun- 
dred ponnds  of  oiygcn  for  every  square 
ineli  of  tlie  earth,  or  nu  amount  in  the 
oceans  equal  to  nine  hundred  atmos- 
pheres. 

Chemical  analysis  has  also  shown 
us  the  jiroportiuna  of  o.tygen  in  the  va- 
rious classes  of  roci:s.  It  forms  one - 
half  the  weight  of  silica,  one-third  that 
of  alumina,  and  two-thirds  that  of  lime; 
and,  OS  the  great  bulk  of  the  geological 
formut ions  are  made  up  of  these  loicer- 
ola,  it  follows  that  the  entire  crust  of 
the  globe,  BO  far  as  it  has  been  explored, 
with  its  twenty  miles'  IhiekucBs  of 
stratified  rocks  and  its  usderlylng  gran- 
ites, consists  of  oxygen  to  the  extent  of 
ooe-liulf  of  its  weight. 

If  we  tarn  now  to  the  world  of  life, 
although  tlie  absolute  iimgnitudes  are 
much  less,  the  relative  proportions  of 
oxygen  are  very  high,  and  the  grand- 
eur of  its  operations  is  aimply  amaning. 
Three-fourths  the  weight  of  the  entire 
animal  world,  and  four-fifths  the  weight 
of  the  whole  vegetable  kingdom,  con- 
sist of  this  element  alone.  Moreover, 
the  operations  of  life  in  both  brauihes 
are  intimately  dependent  npun  its  ac- 
tivity and  the  rapid  changes  of  which 
it  is  the  main  agent ;  while  the  vege- 
table kingdom  is  a  gran<l  laboratory, 
worked  by  the  power  of  the  aolar  raya 
to  liberate  oxygen  from  its  combiua- 
tiona,  and  pour  it  back  into  the  atmos- 
pliei'e  in  a  tree  and  active  state.  Tiie 
animal  kingdom,  on  the  other  hand, 
tlirongh  all  ila  groiloa,  depends  for  its 
exislento  u[ion  the  incessant  witlniraw- 
al  of  oxygen  from  the  air.   Each  udult 
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person  consnmes  two  ponndA  a  Aaj  of 
tills  gas,  or  over  seven  buodred  pounds 
B  year,  or  some  twentT-Bvo  t<in«  in  the 
allotted  period  of  seventy  yours;  iind 
tbo  thoasajid  million  burnan  beings  up- 
on tbu  earth  are  all  bn^y,  dny  and  night, 
from  liirtb  to  death,  in  altering  the  cun- 
stUittion  of  the  nir  at  the  Biiioe  rapid 
rale.  And  what  maa  h  iloin^,  all  the 
innltitudinoiis  tribes  of  inferior  life,  in 
the  aen,  oa  tbc  land,  and  in  the  air,  arc 
doing  also.  BcRideB  this,  the  great  op- 
erations of  eombiistion,  fermentation, 
and  decay,  n|Kiii  the  globe,  are  enrried 
on  by  the  insatiable  atBnitics  of  tbe 
Bame  nbiquitoua  agout.  It  boa  been 
caleulated  that  the  oxygen  roquired 
dnilj  to  maintain  the  conrso  of  terres- 
tml  IriLnaforiuBlioud  la  no  less  tliati 
eight  tliousnnd  million  pound:<,  or  seven 
milliona  one  liundred  forty-two  tlion- 
Band  eight  hundred  and  forty-seven 
tons. '  And,  tbongh  tlii«  ia  probably  an 
extrenie  nndcr-estimate,  we  bare  seen 
that  the  stock  of  free  oxygen  in  the  air 
ii  so  voiit  that  it  wonld  reqnire  millions 
of  years  for  this  rat«  of  consnmptioD 
to  make  a  ec'Dsible  impression  upon  it, 
even  if  tlie  counter-ohanges  of  the  vege- 
tnUe  kingiluin,  by  nhioh  the  balance 
is  constantly  restored,  should  altogether 
L'eoao. 

Sncb  ia  the  grandeur  of  tbe  part 
played  by  this  wonderful  element  of 
Nature  which  has  now  been  known  ex- 
actly a  hundred  years.  In  hia  lietinti- 
fal  lecture  wbicb  forms  the  opening 
article  of  our  present  number,  Dr.  Dra- 
per hua  vividly  portrayed  the  office  of 
oiygen  in  relatioato  the  scheme  of  ter- 
restrial life,  and  to  this  nuthiog  needs 
to  be  added.  But  It  is  fit,  on  the  pres- 
ent oacasioD,  to  give  enipiiaalB  to  tbe  fact 
that,  np  to  tbe  time  of  Priestley,  man- 
kind were  aa  absolutely  ignorant  of 
those  things  aa  if  Uioy  had  bi/en  desti- 
tnto  of  nil  ciipucily  to  understand  them. 
The  faiiMian  race  had  indeed  run  a  vast 
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oareer  of  intelleetaal  nctlTitj,  and  had 
exploited  nnmberlesa  fields  of  llionchl 
with  great  results.  Fonns  of  rellsion 
and  fiystema  of  philosophy  bad  pown 
ond  decayed ;  numerous  arts  were  |w- 
fe«tcd  and  foi^'olten ;  lit«n>tarw  «<» 
cultivuted,  exbnnsted,  and  posted  In; 
empires  and  ciTllizations  bad  Setiri^htd 
end  faded,  and  for  many  thoniuiddif 
years  the  world'a  palest  minds  Iiid 
been  speculating,  qnestionlng.  sail  7Q 
venting,  before  Ibc  man  appearrd  wh 
flret  ejtplaiued  Ibo  eonstiluiliin  ftf  i 
air,  and  who  firkt  gave  a  ratlonol 
swer  to  the  qnestion,  "  What  i« 
breath  of  life?"  At  DsnperficialicliiD 
we  should  infer  that  there  bad  bwo  I 
enonnons  waste  of  precious  tDttllvcU 
force  in  all  those  historic  ngea  orer  I 
tile  and  worthless  snbjeeti,  and  tli«l, 
while  invcatigaling  with  infinite  uMiiiii- 
ity  every  thing  tlint  was  remote  <Bil  iiiK 
possible,  the  vital  and  immcdlil^  lu^ 
t«ra  of  daily  and  iDlimate  cuncem  Iitil 
been  systematicall;  slinnool  as  obje 
of  study.  But  the  intelleetual  eiolillifl 
of  man  baa  eonfurined  to  a  method,) 
Natnre  seems  to  have  been  nomoNi 
nomical  of  her  mental  tb.in  of  bt-r  m»Bi 
rial  resonrees.  There  isa  prmlifialitj  I 
licr  ways  whii'h  a  narrow  pliiloNifh 
cannot  compreliend.  Of  btr  ]ir«fu»io 
of  flowers,  but  few  iesne  in  frail;  eft 
myriads  of  eggs,  bnt  few  are  liatehi 
of  ber  nnmeroos  tribes  of  life  spp 
ing  in  the  remote  pa«t,  multitodM  i 
extinct;  and,  of  the  achiovcment)  < 
her  intellect^  the  great  mitte  is  lot ! 
oblivion.  But,  tbroagh  all  hvr  i 
ing  waate,  Natnre  bns,  neverthelm  i 
grand  economy,  fibe  giies  tbe  wldMt 
L'hnncea,  under  it  syslcm  «hieh  IVr 
tbe  best;  the  failnrea  are  ri^ectrd 
the  fittest  survive.  Throngb  aiipin 
ly  boundless  waste,  with  ialinit* 
liberation,  she  works  onward  and 
ward  to  a  belter  state  of  lliinsv  ioJ 
the  mental  world  no  less  (lisn  In 
physical,  tlirough  intt-miinnhle  drii 
and  luilores,  and  a  prodigioDS  taio 
of  empty  and  fruitless  effort,  aolid 
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pmiaDinit  r««nlU  are  at  last  arrivoil 
It.    MuJern  ecieooe  arose  iTom  the 
cihtuiiuin  of  previaaa   methods  of 
nought.    The  curlier  [iliilosopliy  spec- 
nliled  conceruiDg  Nature,  aad  sought 
■Der  her  trutLs  ia  the  deptha  of  tlie 
ImnuLa  mind.    All  tbat  higL  g(.>aliis  and 
lined  iati;llBCtual  power  could  do  was 
done,  bat  to  no  purpose  until  the«e!irch- 
vralurtralb  chao^d  their  attitude  to 
Jittnre,  aod  began  to  inquire  of  tier  b;r 
the  simple  and  deapbcd  mttbods  of  ei- 
p*riinenlal  iuveitigntion.    Dr.  Prieat- 
Irr,  liret  uf  all  men,  approached  the 
prvbiera  of  the  cooHtilulioa  of  the  air 
itUiis  spirit,  mA  vos  ureu  compelled 
b  d«vide  the  coDtrivaoccs  by  which 
pteow  bodies  could  be  manipulated. 
JItirw  on  the  right  track,  hehadatruck 
tii»lriJo  inulhoil,  and  iiiagmfiocntly  did 
Xuuro  reward  hia  sagaoity  and  hia  wia- 
4iia,  Of  oonrse,  for  the  Greeks  or  the 
.  Knaui,  or  the  schoolmen  of  the  mid- 
.^t  Igas,  to  have  discovered  oxygen, 
'mill  have  been  iinposaiLilc.  Onlynith 
lb  decline  of  their  modes  of  thotiglit 
Mutil  new  methoda  arise,  and  only 
lliroai;h  the  Hppront;iceshi|i  of  (^nera- 
IIDW  in  the  tiitld  of  phynicid  invusti^^a- 
'  lion  Wi're  men  prepared  to  p.ias  to  iho 
InWer  tearch  of  the  inner  nature  of 
'  Bdcriil  things.   The  discovery  of  oiy- 
t»,  therefore,  came  in  ita  duo  timo 
tollw  mental  aofoldiug  of  humanity; 
utd  while  to  Ur.  Priestley  undoubtedly 
Ufapgl  the  honor  of  having  first  dia- 
and  iden tilled  it,  olhera  would 
'fiMily  have  pluoked  tbii  ripened  fruit  if 
IwliwlDOt;  and  in  poiutof  fiict  oiygen 
•»  Independently  discovered  shortly 
•Att  \)'f  the  Sweilifih  chemist  Soheele, 
*h  alno  dittt'orered  chlorine  in  ITH. 
'    Rut,  if  the  discovery  of  oxygen 
^nmi  a  great  epoch  in  our  ailvunoing 
tMrjedgrt  of  the  constitution  of  Na- 
Mk,  Iu  indnence  wiu  no  leas  proround 
'  4n  the  advance  uf  chemical  science. 
'  V|  ITS  •ocQatomod  to  rcganl  chemistry 
'*>Ulid  nf  knuffledj^e  that  ia  pecul- 
l^nudcm,  but  it  is  really  very  old, 
'iirihai  hjul  a  long  oonrso  of  develop- 


ment. Liehig  has  stated  that  the  com- 
pletion of  iL  Ecience  implies  three  stages 
or  operations.  There  are — 1.  Tho  uscfr- 
tainracnt  of  the  properties  of  things  by 
observation  and  oiporiment;  2.  Tho 
bringing  of  them  into  relation  by  prin- 
ciples or  ideas;  and,  3.  Tho  application 
of  mathematics,  or  subjecting  the  pbe- 
QomeuQ  to  the  test  of  <]iiantitative  in- 
veatigation.  In  chemistry,  the  first  of 
these  stngea  runs  back  to  antiquity. 
The  ancicDta  knew  many  facts  and 
made  many  empirical  experiments  in 
the  nrts  which  were  of  a  chemical 
nature.  They  knew  seven  metals — 
gold,  silver,  mercury,  copper,  iron,  tin, 
and  lead.  They  also  knew  varioDS 
propuratioQS  of  zinc,  ontimouy,  and  ar- 
senic, and  must  have  had  a  very  conaid- 
ernblo  knowledge  of  metidlurgioal  pro- 
cessea.  They  hnd  also  a  kuou'ledgo  of 
gla.4s,  pottery,  si>n|>,  dyee,  pigments, 
precions  flonos,  aapbalt,  iJum,  starch, 
beer,  and  many  other  an bstances  which, 
If  not  exact,  wns  still  sn  positive  ns  to 
guide  them  in  tho  processes  of  nionn- 
fiictiire.  This  kind  of  know  ledge  of  Llie 
properties  of  Iwdies  must  have  gradual- 
ly increased,  and  whun  we  come  down 
to  the  time  of  Gheber,  the  Arabian,  ivbo 
wrote  n  thousand  years  ago,  we  find 
that  this  species  of  inforjaalion  had  not 
only  greatly  Increased,  but  had  become 
more  definitely  chemical  in  ohsracter, 
while  laboratory  operations  were  sys- 
tematically pmctiseJ,  Gheher,  for  ex- 
ample, knew  the  properties  of  com- 
mon salt,  potash,  soda,  saltpetre,  am- 
monia, copperas,  borai,  corronivo  aub- 
limute,  oiide  of  copper,  metallic  ar- 
senic, compounds  of  sulphur  with  the 
metals,  and  tho  methods  of  preparing 
aul[ihnric  and  nitrlo  acids,  aqua-regia, 
litharge,  and  Uie  operations  of  distilla- 
tion, sublimation,  smelting,  and  a  great 
number  of  cbemii'al  protiesses,  as  they 
wore  practised  down  to  the  end  of  the 
eigliteenth  century.  By  the  alche- 
mists those  facts  were  immensely  mnlti- 
plied,  forming  a  vast  body  of  knowl- 
edge concerning  the  chemical  proper- 
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ties  of  Biil)9taDc«s  whk-li  rorm  tlie  foiiii- 
ilaCion  of  l!ie  science,  and  conslitute 
IjeLi^'s  ftral  atii^e  in  hs  jirogresa. 

Alllioogb  the  second  stage  —  tlie 
formatloD  uf  i^uavrul  iduas  or  theories 
— i»  a  ecqiienoo  of  the  lirsl,  nnd  irn- 
jilioa  nccamuliited  ohservntions  to  he 
Mplained,  yet  it  wns  begun  early. 
The  ductrine  of  the  four  iirliuitive  ele- 
ments, Uro,  uir,  earth,  and  water,  was 
Ibo  lirst  chciuicnl  theory,  and  sufficed 
fur  many  centurit'e.  To  these  four  tie- 
mentaof  Aristcjtlc,  wliicli  were  regarded 
08  tlie  four  fundnnientitl  causes  of  ihti 
plivstcftl  priijH-rtit'S  of  matter,  wore 
ftildcd  three  new  elements — mercury, 
suljiliur,  and  salt — which  also  stood 
for  certdin  properties  and  CAiises  of 
olian^e,  rather  than  concrete  hodies. 
Mercury  represented  Toliililily,  iind 
woa  supposed  to  give  this  property  to 
niallcr;  sulphur  wns  connected  with 
chnn)(eableness  hy  fire,  or  comhuslihili' 
(y,  nnd  salt  represented  tixlty,  like  tlie 
sidls  found  in  aslies.  On  this  view, 
nlcohol,  or  a(|uo  viiie,  was  regarded 
as  "sulphurous  vegetable  mercury," 
which  only  meant  that  it  was  inHiwD- 
moble  and  volutile.  IIenci>  Basil  ^'aion- 
tine  sayg:  "  Wheu  n  rectified  aijaa  vilai 
ia  kindled,  iu  mercury  and  sulphur  scp- 
ariite;  the  sulpliur  burns  quite  vividly, 
for  it  is  pure  Hre,  and  the  delicate  mer- 
cury filea  into  the  air  and  returns  to  its 
original  chaos.*' 

8ueh  rndo  ideas  answered  to  begin 
the  work  of  chemical  theorizing,  but  the 
inorcose  of  facts  at  length  tliowed  that 
they  were  contradictory  and  Hhaurd. 
About  a  hundred  years  before  the  time 
of  Prieetiey,  Jiecohor,  n  German  chem- 
ist, in  nndertaking  lo  correct  the  doe- 
trine  of  salt,  sulphur  and  mercury, 
struck  a  new  conception  which  soon 
grew  into  a  coniprehcTisivo  und  impor- 
tant chemical  theory.  In  wurking  with 
Bulpbiir,  he  BagBcionsIy  detected  the 
analogy  between  the  formation  of  snl- 
phuriu  acid  frocu  sulphur  and  the  re- 
duction of  ini'tuls  to  an  earthy  form 
(cols).    The  metal  was  supposed  to 


consist  tif  an  eartb,  and 
which,  iti  Ih«  proccM  of  < 
was  separated  from  it ;  in 
sulphur  n  us  supposed  to  < 
acid  and  Boiuothing  Iliat  :i 
from  it,  by  burning,  and  lu  r  ' 
thing  Stub)  afterward  gave  ' 
of  phlojjuton — Greek  for  fo 
So  intimately  aad  citeusivel;  •  ■« 
and  comlinstion  involved  t" 
cal  changes,  that  a  llioory  o(  '«s 
tion  WU9  regarded  as  Ihe  tante  liiibf 
a  theory  of  chemistry.  It  woi  i 
[liot  all  combustible  bodies  are  c 
pounds.    One  of  the  constilucbts  *U 
supposed  lo  he  dissipated  duriai;  (he 
process,  while  the  other  reinaiDrd  l*- 
hind.    The  port  dissipated,  plilegul 
was  held  to  bo  the  some  ia  nil 
bustihie  bodies  whatever,  and  be 
the  difl'erences  among  ibeni  iIvjhh' 
upon  the  residues.    On  this  vicvr, 
property  of  comhaatibility  it  aIm 
owing  to  the  pre-scnce  of  phlo^'i' 
and  fire,  or  inflammation,  lo  itt  e*Ci 
Phlogiston  was   commirnicabla  t' 
body  lo  body.    Vilien  phofphdnit 
homed  it  loses  its  plilogibion.  and  u 
acid  remains.    But  if  now  lb*  acid 
heated  in  a  retort  with  charroil  pg 
der,  sugar,  or  resin,  these  eouiliiiiil 
are  deprived  of  their  phlogislou,  "lii 
passing  over  to  the  acid,  icpttfJn 
phoe|ihurus.    Bodies  saturated  • 
phlogiston  were  said  to  be  pA'i^ 
eaUd,  and,  when  deprived  of  it, ««« 
phUffuli<iitfif,  processes  which  ni' 
be  as  partial  or  complete  as  the  ti 
lions  of  cuQibustivB  phuDOUvna.  Viaa 
ideas  were  founded  upon  <. 
so  decisive  that,  when  the  < 
the  prini-ifile  itself  was  once  aiiuni 
the  eiplitnatioD  was  entirely  sail 
tory.    "There  are  ideas,"  says 
"so  great  and  viat  thai,  even  when 
tirely  perforated,  as  it  nert',  in  all 
rections,  they  leave  enough  of  laaltur 
occupy  the  powers  of  lliunglil  of  : 
kind  for  a  century.    Such  a  v«« 
was  that  of  phlogiston.    The  qu 
OS  to  its  material  exirienca  wu  T«il 
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II  sigoifioanoe,  to  long  oa  the  idea  was 
nitfiil  in  the  cloMiGcation  uf  known 
tet^  uid  prepared  the  way  for  new 
tneralization^.'' 

Cheinuilry  had  made  rapid  advances 
nd«r  the  pUogistic  theory  for  a  cen- 
Rrj,  bat  tho  idea  woa  now  to  bo 
iroDglit  to  tbe  te^t  of  qaantitative  ex- 
tmination.  The  iatroductioa  of  Ilio 
iMlaace  threw  a  now  light  upon  the 
object,  and.  nnder  its  application,  tho 
uintDptions  of  the  phlo^istia  s^-stem 
o(  cheniislry  proveJ  to  bo  entirely  er- 
Tnneous.  The  effi-et  of  cnrofiil  woigh- 
iDg  was  to  show  tliat  metnls  and  other 
(onibngtibla  bodies,  in  burning,  grew 
tturier;  that  there  was  no  subtraction 
hIok  of  any  thing,  but  always  on  ad- 
dition i  and  that  the  compounda  pro- 
dwed  were,  in  every  caao,  eqaal  in 
'  veiglit  to  tbo  combining  elements. 

Dr.  Priestley  was  a  firra  bulitver  in 
'PU«gi«toii.  and  named  the  now  elo- 
natof  tlie  atmosphere  which  he  had 
fiKorered,  dephlogisticated  air.  He 
Bide  bat  little  nso  of  weighing  in  his 
itwarche^  and  woa  not  qiialiflod  by 
bittrainlni;  to  go  on  and  reap  the  full 
wieotiSc  odTantOgea  to  which  his  great 
dbooiery  opened  the  way.  These  were 
itNved  by  the  French  chemist  Lavoi- 
ilH',  who  named  tlie  new  dement  oiy- 
;PB,  and,  haviog  by  his  experimenta 
iWirthrown  the  old  view,  lie  had  the 
itBsMtihare  in  catahllshing  the  oxy- 
\lK  ibeory  of  chemistry  which  took 
flipUM.  As  Dr.  Whowcll  obserFes; 
"F*w  rerotutions  in  science  hsTO  im- 
ttdiatvly  excited  so  much  general  no- 
IfWM  tho  introdaction  of  the  theory 
^rf  <nyg«n.  The  simplicity  and  sym- 
ll«ry  pf  the  modea  of  combination 
■hieh  it  Astamed,  and,  above  all,  the 
Mntnictioa  and  oniversal  adoption  of 
I*  Mmenclature  which  applied  to  oil 
[irtllinnin,  and  which  seemed  to  re- 
jHtbrir  inmost  constitotion  by  their 
jBk  noturally  gave  it  an  almost  irre- 
■SjM^  gwBj  over  men's  minils." 

Hot,  whil«  the  tlLCory  of  osygen  has 
fM«d  Ibe  davelopment  of  cheiniatrj 
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for  the  post  handred  years,  it  is  now 
following  the  fiito  of  its  prudecosaor : 
the  facts  have  outgrown  it,  and  a  "New 
Chemistry  "haa  arisen  in  its  place.  Yet, 
whatever  may  be  the  vieisaitudes  of 
theory,  oiygen  is  still  in  the  Held — 
still  the  object  of  wonderful  interest, 
and  no  pos^hle  ohangea  in  the  future 
can  ever  dim  the  lustre  of  \t»  discovery. 


CHAltACTEIi  OF  DR.  J-RIESTLSY. 

Sevsb&l  of  the  most  dlatinguished 
chemisla  of  the  country  have  united  in 
a  call  to  all  interested  to  convene  at 
Northumberland,  Fa.,  on  the  iBt  of 
August,  where  Dr.  Priestley  lies  en- 
tombed, to  celcbrnto  the  one  hun- 
dredth anniveraary  of  his  discovery  of 
oiygoQ  gas.  Such  a  tribute  will  be 
most  proper  and  befitting  to  his  mem- 
ory, and  will  suggest  interesting  phases 
of  thought  that  ennnot  fail  to  make  the 
occasion  profitable  to  all  who  partici- 
pate in  it.  In  the  circular  of  Invita- 
tion it  is  said :  "  The  fact  that  this  il- 
lustrious man  spent  the  last  years  of 
his  fruitful  lilis  in  this  country,  ren- 
ders the  recognition  of  his  worlc  by 
Americoa  chemists  pocnliarlj-  appro- 
priate; "  and  it  may  be  added  that  the 
circumstances  which  brought  him  here, 
and  which  pertain  both  to  his  own 
character  and  tho  condition  of  his  na- 
tive country,  are  matters  especially 
autliible  for  consideration  at  such  a 
time.  For  Dr.  Priestley  was  more  than 
an  eminent  scientiflo  discoverer  —  he 
was  a  sincere,  courageous,  high-minded 
man,  and  stood  furth  aa  tho  nn8inch- 
ing  champion  of  liberal  opinion  when 
hia  country  was  given  over  to  the  nar- 
row spirit  of  funuticftl  bigotry.  Dr. 
Priestley's  career  cxlilbita  tho  sublime 
moral  spectacle  of  n  man  against  a  na- 
tion, and  that,  too,  on  a  vitiil  qneition 
of  constitutional  rights;  and  such  wns 
the  conduct  of  the  two  purtioa,  as,  ia 
the  langun);e  of  Dr.  Thoiiiann,  to  "  fir 
an  inddihle  disgrace  upon  the  conn- 
try,"  while  Dr.  Priestley's  conirse  will 
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be  lionor»d  m  long  bb  IVeeiloin  of  opin- 
-  ioQ  nml  independence  ol  cUdrcicter  elicit 
'the  itilmiralion  of  men. 

Dr.  Priestley's  intellectual  grent- 
□ess  is  the  more  remarkable  as  he  led 
mhnt  mnj  bo  called  n  divided  life. 
He  WBH  a  diBoovercr  in  seionee,  ond  a 
jiloneer  in  theology.  TTis  ejitecEions 
cf  our  knowledge  of  Nntiire  will  suffice 
fi>r  hie  immortality,  while  tlie  extent 
and  [jowL'r  of  his  theologieal  work  made 
lititi  fainoiia  among  his  cotttcmi'orarieg, 
NoverlhelesB  it  is  only  by  conoc-iitrfl' 
tion  tliaC  the  highest  results  ean  be 
Bohievcd.  We  have  shown  in  the  pre- 
ceding article  where  Dr.  Priestley  fell 
'ehort  as  a  mnn  of  science.  His  scien- 
tific educintion  wns  insufficient.  He 
began  these  stadies  late,  and  pnrsncd 
them  at  great  disadvimtftge,  fur  scien- 
tific pnrsiiita  are  expensive,  lie  says: 
"  I  applied  myself  with  great  ossidnily 
to  my  eliidicB,  which  were  classical, 
iiintheniatical,  and  theological.  These 
required  hnt  few  books.  As  to  experi- 
mental philosophy,  I  liad  always  puhi- 
vated  an  ac'inaintance  with  it,  but  1  had 
not  the  means  of  prosecuting  it."  His 
great  rival,  I^avoisier,  was  more  fortu- 
nate. His  father  wn.s  rich,  and  spared  no 
expcUBb  on  his  ediicntion;  and,  liDving 
an  early  tjiBto  for  tlie  physical  sciences, 
he  was  trained  to  experimental  research, 
which  he  pursued  so  slice essfuUy  that, 
at  twenty-one,  ho  received  n  gold  iiieda) 
for  a  memoir  on  the  best  and  most  eco- 
nomical method  of  lighting  the  streets 
of  a  large  city.  Could  Priestley  liave 
had  siniiliir  early  advantages,  there  is 
little  doubt  that  ho  would  have  do- 
voted  liimself  entirely  to  science,  and, 
with  his  remarkable  genius  for  investi- 
gation, would  hare  impressed  himself 
fur  more  pi  ofonndly  ufion  the  elieiiiis- 
try  of  his  period. 

or  ibe  truth  or  error  of  Dr.  Priest- 
ley's religious  o[>inions,  it  is  no  place 
here  to  speak;  but.  that  he  sought  the 
truth  in  all  earnestness,  and  mnintainid 
what  lie  believed  to  be  the  truth  with 
*t«adrai>t  determination,  does  not  now 
admit  of  question.   That  be  led  a  life 


ofthehighest  parity  wunmr^ 
even  by  bis  enemies,  and  that  ho  W 
erer  animated  by  a  high  religious  u]il- 
ration  his  works  hear  abuiid>nt  wit- 
ness. A  portion  of  each  day  was  girn 
to  prayer  and  private  ileTl>tlun*l  MM- 
cises,  and  he  kept  np  (be  ]>ractic«  rf 
Bnnday  preaching,  whether  oflltililly 
engaged  or  not ;  while  the  unlfonn  ii» 
timony  of  oil  his  pariebioiker»  (bovnl 
that  his  ministr.itions  were  coDrincuJ 
in  a  loving,  Christiiin  spirit.  Sball  «b 
question  that  the  religious  eipfflcsn 
of  snch  a  man  was  not  profuufid  mil 
gennine)  And  yet  he  wm  a  iptimU- 
tive  niatcriolisl ;  that  ii>,  ho  did  vA 
believe  in  "the  immateriAlity  ef  Uie 
sentient  principle  in  iniin."  Ne 
however,  had  s  firmer  belief  inimnmt- 
lolity  and  the  fnture  life  thu  I>r.  Pri«tf- 
ley.  This  traoseendent  articla  of  lil> 
faith  lie  did  not  at  the  tilodi«( 
Beienoenor  hold  as  dependent  aponbr 
investigations.  His  repose  intbe  yK^ 
pcct  of  immortality  wu  gnmodfd  » 
the  Christian  doctrine  of  a  n-nom- 
tion ;  no  results  of  science  oenlil  tmA 
or  disturb  it,  and  in  this  ho  wm  dr  is^ 
advance,  not  only  of  bia  own  | 
of  ours.  As  an  illustration  I 
depeDdenco  of  character,  and  1 
of  all  temporizing,  it  may  be  slatnlt 
he  promulgated  these  views  vbU*  B^ 
ing  nndcr  the  patniOngo  of  I,erdttit- 
bume,  and  beset  with  BoHcitaliotli  to 
accept  high  favors  from  the  Chureb  tSi 
the  state.  Undonbtedly,  as  l>r. 
remarks,  it  is  npon  his  discoi  '^ 
his  future  fame  will  rest.  whili> 
ologteul  works  ore  ulreo'ly  fotgeUAi 
yet  the  world  owes  him  a  ttrbl  Ibrl^ 
manly  iMiiitenanco  of  indvpcndrtlb- 
quiry  in  a  oowanlly  age  Mml  MiOM* 
rraven  people,  which  tiiU  ciMMnH' 
respect  as  long  as  the  iiiitder  vlfKM  ^  | 
character  cpnlinnu  to  be  iipp(wl«l«ii 
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srnr.vTir/c  jpfJtxA  ns 
The  ntteiition  vf  those  itMaf' 
procnre  physIeol-BolMtM  npp 
called  to  the  adTortloenioiit  of 
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It  W.  O.  Bichai^  Pb.  D,,  who,  having 
^lir«il  from  the  public  let tn re-field,  of- 
brs  for  sale  his  citcnsive  collection  of 
bstriinienU.  The  stock  incliidea  du- 
^ieates  of  important  pieces,  such  as 
wHa,  batteries,  epootroscopes,  racunin- 
hbes;  and  it  ofiTera an  excellent  clionco 
)br  eollegea,  high-sohoola,  and  private 
itailcnta,  to  supply  theinselvea  from 
liiig  ooIlectioQ,  Those  who  are  in 
Vant  of  such  instraroents  should  send 
to  Professor  Richards  for  his  catalii!,'ue. 
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^irasnxiAK   MlSCKLL:lMOtTI  CoLLCCTIOVS  ; 

'  TBI  CuxCTxirra  or  N*rtRK.  Part  1. 
I,  BpwiGu  Gravities ;  Boillut;  nuJ  UeUing 
,    Voials and  Chciulcal  Furutulik.  Com' 

"  «.  B,  Washinglun,  D.  C,  1873. 
'  Tlua  Tolomo  of  208  pugca  i*  No.  2SB  of 
Tit  pobllcBtiona  of  the  Smllliaoniaii  lasli- 
'hitoB,  tai  St  1»  jet  anolher  etideniro  of  ihu 
'vut  BBd  thooght  bestowed  by  the  vener- 
^Ic  SMrelari  of  that  Itialitiilioa  upoii  ill 
'linn*  BDil  aids  tuitaljle  for  the  adTanee- 
hHBl  of  bumaa  kLiovled<;e. 
r  ll  U  Part  I.  of  n  series  which  is  to  eon- 
Pia  the  Coostaota  of  Nature,  labulmed  in 
itldl  a  nij  na  la  bo  iiiiuiclialcly  available 
I  khe  uaca  of  *eiontiGc  (uen,  aa  irell  as  for 
nrfVrefit.'e. 

X  careAil  eiaiiiiDation  of  its  gwi'dl 
ahon  that  llua  norlE  tiaa  been  ad- 
f  dune  by  Prof.  Clarke  (now  of  Uow- 
(ToiTenily,  Wisiiinglon).    Ttio  u'orlc 
ht  coimltcil  wiib  great  couiei]ienoe 
onni  of  the  very  complete  lodei,  and 
Umin^  to  any  page  liie  icronnalian  ia 
in  llie  columns  aide  by  Eidc.  The 
colnma  conlahu  tlic  naTuc  of  tbe  sub- 
a*.  for  exniDpIc,  IinHnt ;  in  thi)  col- 
Im  (he  K-tlur  t  or  t  sliovg  that  ttie 
icc  haa  bam  ciauiinnl  in  a  liquid  or 
•Wauut 

iblrd  Mlunin  contains  the  ipceiSe. 
drtcnnlDatiane  nbich  have  been 
accompauled  by  figurva  ahoning  the 
■^(taiarc  at  wbirh  Ihey  were  loade,  aud 
nfrrMiM  Minber  la  each  lice  indicstea 
It  Mlfaorttj  ((olutnc  and  page  asually) 
«n  atilrh  the  datoiu  ii  selected.  Another 
ihia  column,  "  m.  of  0,"  for  ex- 


ample, (bowB  that  the  determination  was 
the  mean  of  lix  determinations. 

The  next  column  gives  the  bollins-point 
in  degrees  Fahrenheit,  together  wilh  the 
height  of  the  barometer  at  whlub  this  ele- 
ment was  determined,  and  iha  fifth  column 
gives  the  melting-point. 

Stilphurhts  I  hirly-tiva  lines  devoted  to 
its  properties ;  Tin  bag  ci^tcen ;  Bitmalh 
eighteen,  etc. 

As  ail  example,  wc  ettract  line  Ko.  ^  of 
Sulphuric  Acid.  The  Ko.  7  refers  us  to  a 
paper  by  U.  L.  Buff  In  the  "  Annuls  of 
ChemiFtry  and  Pharmntj,"  fourth  supple- 
ment (1803-'(lfl),  p.  120,  and  also  to  rari- 
ous  artit'le;  ((uolcd  In  liint  paper.  The  tine 
reads:  "Sulpburie  Acid;  SOB;  l.SlBfB, 
■17";  48°lo47°'JS0ra,m. ;  rs.  26";  "  which 
slioiva  that  the  rpecifle  gravity  w«a  deter, 
mined  at  47°  Fihr.  to  be  I.BISSB,  that  at 
780  m.m.,  the  bnilinp-point  was  from  48° 
to  47°  Fahr.,  and  thiit  thia  apeeimen  re- 
solidified at  25°  Fuhr. 

It  only  remains  to  add  from  Prof. 
Clarke's  Tuodent  preface,  that  the  work, 
"exclusive  of  its  supplement,  contains  the 
apeciSc  gravities  of  2,2RS  enbatances,  and 
over  0,0(>0  determinations  in  all.  There 
are  over  2,000  determinations  of  bolling- 
puint,  representing  1,20B  dl  Be  rent  aub- 
Ftances ;  and  nearly  BOO  of  mclling-poiDt 
far  320  dilTeront  aubatoncee.  In  all,  tbe 
uames  of  S,S72  distinct  bodica  will  be 
(bund  in  the  table." 

PuvBiOLOor  FOR  PaACTirAL  UsB.  Edited 
by  Jambs  IJikton.  With  Introduction 
bj  E.  L.  VoirUANS.  New  York :  D.  Aji- 
pletun  &  Co.,  pp.  C07.  Fiiee  t2.2B. 

Too  few  books  have  honest  titles,  for 
(he£c  ari!  aa  onen  chosen  to  mislead  as  lo 
instruct.  Tbe  present  ia  among  thnso  that 
are  ueeuralely  described  by  their  nameo. 
For,  while  there  is  a  great  deal  of  interesting 
aeientilio  physiology  in  Ihla  Tolume,  Itl  dis- 
tinctive character  is  that  it  furnishes  phyii- 
ological  knowledge  that  can  be  eontiniially 
spphcd  to  praelieal  u<!e.  t)r.  Qinton,  the 
editor,  is  an  eminent  aiirul  surgeon  of  Lou- 
dun,  aud  contributes  the  article  to  this  vol- 
uma  on  "The  Faculty  of  Ueariug."  We 
published  a  porlion  of  that  artirle  some  lime 
ago  in  the  MoMtnLT,  und  all  who  read  it  will 
attest  Ihit  it  was  one  of  the  best  practical 
presenlatioiiS  of  the  subject  that  has  yet  ap- 
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peared.  The  oiaec  chapters  of  the  Tolune 
ace  CDDlnbuleJ  bj  other  mcdk-Bl  men,  nho 
luTi!  givoa  Bpeuiul  altcntioti  [□  diSrreut  ile- 
paTlineiiU  of  practii'nl  phyeiulogf  ;  and  the 
ruling  Mvti  of  all  LIig  iirtidi>fi  la  In  give  in  tha 
ultarest  nod  plainosi  niantiiT  that  infunua- 
tion  concerniaK  the  bodily  orguDS  Bud  Ibcir 
muiBgeniciil  which  ia  most  consimill;  nci-d- 
ed,  and  which  all  common  readers  can  undur- 
gtai)d  and  opplr.  Tli?  pipcra  of  the  volume 
w«c  first  contributed  lo  the  Fmplt'i  Maga- 
tine  in  monthlj  paplB,  running  Ihraugli  iwo 
or  Ihi'e*  jears ;  ihej  were  then  eolleclcd  and 
carefully  reriaed  by  Dr.  Hmlon,nnd  hronght 
inlo  the  unity  and  compleicncsB  which  thej 
now  present,  in  the  rolume  form- 
In  several  rcapccla  (his  book  preEcnU 
uniror^  clalma  upon  the  reading  public. 
To  be^n  with,  the  atylu  in  wbicli  il  is  writ- 
ten is  remarkable  for  its  gimpUeit?.  ild  free- 
dom from  technical  termn.  and  ite  extreme 
rradablnitii,  Tbo  writers  Beera  to  bnve 
conatantlj  kept  in  mind  that  thej  wore  ad. 
ilreatring  the  nou-seientlGo  public,  and  Ihey 
hRTe  studiously  refrained  from  atiy  pedantic 
vhoff  of  pliyeiologiesl  language.  There  U 
not  a  chapter  ia  Ibe  vatumethat  atij  ordinary 
poison  cannot  take  up  and  peruse  with  fa- 
cility and  pleasure.  The  importance  of  Ibia 
cannot  be  over-cstiinalGd  where  the  object 
ia  to  produce  clear  and  laating  impresaiona 
upon  the  general  mind. 

In  Iho  next  place,  the  seleeiion  of  the 
lubjecta  treated  ia  as  practical  ita  the  man- 
ner of  their  atalemcnl.  How  cumplcloly  the 
whole  ground  ia  covered  may  be  shown  in 
DO  other  way  so  well  aa  by  un  enumeration 
of  the  aubjects,  which  arc  ns  follows  : 

L  The  Drain  and  ita  Sennnta. 
II,  The  Faculty  of  Hearing. 
III.  The  Eye  and  Sight. 
JV,  The  Sense  of  Smell. 
V.  The  Scnau  of  Taste. 
VI.  Digestion. 

VIL  The  Skin.— Corpulence. 
Vm.  The  Bath.— The  Seu*e  of  Touch. 
IX.  Notes  on  Pain. 
X.  Respiration. 
XI.  Toking  Cold. 
Xn.  Influenza. 

XIII.  Headache. 

XIV.  Sleep. 

XV.  SleepleMticM. 
IVl  VeoOIalioD. 


XVn.  The  LWcr  and  U*  U 
XVni.  The  Action  of  Aloob 
XIX.  UuEcuUr  Motiou  u 
in  the  Uuman  Bod 
XX.  Occupation  and  Ileal 
XXI.  Training  and  Oyiinu 

In  the  third  place,  on  all  < 
jecta  it  has  been  the  aim  of  t1 
pruscnt  that  klod  of  infortnatii 
be  made  practically  available  fc 
vation  of  health.  There  Is  onlj 
onlifie  iihysialogy  as  la  calctJ 
point  ond  efToct  to  the  nacf^il  In^ 
the  wotk.  It  is  the  best  pop\ 
treatise  that  we  know,  and  \a 
book  to  tell  in  a  salutary  way  B 
conduct.  It  ia  here  that  oor  | 
ted-booka  generally  break  doi 
farmalion  ihey  contain  is  of  (lu 
— loo  selenllQo  and  too  uupne 
is  a  good  deal  of  cicelleot  sclcDi 
ume,  clear  and  accurate  in  its  ] 
but  it  is  all  subordinated  to  tl 
sons  and  oonclusions  that  are 
regard  to  what  may  be  oallei 
cal  conduct  and  practice.  8u 
haa  been  long  wanted,  and  1 
Il  for  family  readmg  and  foi 
cidea  lo  sehoola,  aa  superior  to 
know. 


TBI  AuEaicAM  Akxtal  Cm 
REiitsTKR  or  Ihfoktaxt  Et 
YiiH  1873.  EmbradngPt 
Hililary.and  S«cUI  Affairs: 
mnenls;  Biography,  Stati 
merL'e,  Finaucu,  Literwii 
A^oullure,  and  Uecbanlo 
Volume  SiU.  New  York: 
k  Co.,  IS74,  pp.  806.  PHa 

This  work,  which  ia  cil«ll 
leen  volumes,  forms  tlie  coa 
tory  of  contemporatieuus  evi 
now  10  be  obtained.  Year-book 
agriculture,  invention;,  and  tr 
ti:rly  appeared,  in  response  to 
for  (be  results  of  the  aimual 
these  departments.  Dut  Mmi 
comprehcnBlve  was  needed,  i 
treat  of  what  is  done  in  ■! 
branches  of  aclivlly.  Applet 
Cyclopaedia  is  perhaps  the  n 
register  of  Ibe  advance  of  ciii 
we  have — covering  the  Camp 
carefully  compiled,  conrcnlcnl 
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and  oonatttuting  &  full  ro- 
piuing (KcarrGDCM.  It  ia  indiE- 
Uie  (tudent  of  ourrenC  niTnit^, 
hnTo  u  plB«e  in  the  libnirj  of 
ing  tbinker    ApplctooB'  An- 
ita is  iL  work  entirelj  distiDcC 
n^lar  Americnn  CydopiBdiiL, 
more  e«Rcral  character,  and 
put  aa  wetl  as  of  llie  preseal.. 
jlame  jutt  issued  contuina  the  an- 
Ipasl  jEar.   Its  wtra  nnd  miliMrr 
■  ■re  fiithrull;  dcacribcd.  Tbo  in- 
lOiioQB  of  atalM  also  receive  due 
Ihc  Btudi'Dt  of  I'oreign  politics 
ith  keen  interest,  the  auceiuet 
giTen  of  the  civic  strifes  of 
Qawaay,  and  the  ennguinarj 
ig  on  ia  Spain.  Ttto  cliron- 
vrviU  ifl  verj  full.    The  quBS- 
occipled  llie  lainds  at  our  Icgie- 
ycar,  and  which  have  in  any 
proapcrllj'  of  (hu  couotrj', 
{iresenled.  Tbas  n-e  hare  arti- 
1  Daticuial  financo,  rcvonut^,  and 
bankjii^,  finandal  crises,  eom- 
BfaetanM,  etc,  The  finHDcial  con- 
I  aerertl  States  alio  reooives  at- 
•hort,  no  great  public  oonccrn- 
rlooked,  and,  to  giro  un  eiact 
It  thia  volotnc  containR,  we  should 
nnerete  every  living  practical  in- 
people — the  mOTenienta  of  po. 
lei,  the  lt»nsportation  question, 
qaratiou.  the  reiulla  of  elee. 
)edin^  of  le)^slalire  bodios,  judi- 
■u,  Iho  progress  of  edutnlional 
kbte  institutiona,  the  extenaion 
and  Iclrgrapha,  etc.    Tbc  dijilo- 
BpondoDCc  of  the  United  Stati'a 
I,  deriied  from  authentic  aources, 

I  with  gpcal  fullncsa.  The  prog, 
pncp,  in  (arioua  branches,  \»  re- 

'cial  pronunenco  being  given  to 

II  •pplieations  of  scicoiifia  dia- 
d,  flnalljr,  we  have  the  authendo 

p^gioua  denominationa  in  the 

RAB  RxroBT  ran  1ST2. — The 
Institution  closed  the  flrst 
t  ccBlitry  of  ita  etistcnce  with 
which  thia  report  was  luide. 
Il[ne  il  iiBH  miuia  itacif  known 

n  of  tbo  aiTUl2ed  world,  and 


"the  publications  which  result  rram  the 
facilitica  it  bos  nlTardi.'d  to  original  re- 
search arc  to  bo  found  in  oil  the  principal 
librariea,  und  its  Bpeoimena  in  all  the  groat 
public  lauseuma  in  the  world." 

The  report  of  thaecereWrj,  Prof.  Henry, 
eridencea  admirable  nuuutgemeDt  in  the 
financial  aHaira  of  the  ludlitutlon.  The 
orlgiiial  fund,  instead  of  being  impaired, 
has  been  increased.  It  now  amaunu  to 
$!I04,8I1;  the  income  from  which,  liuriai; 
the  yeur  I8T2,  amounted  to  |40,Die.  The 
expenditures  for  the  aame  time  were  ^B,. 
420.  Qowcvcr,  this  good  management  ha« 
not  always  ejcialed.  Prof.  Henry  shows 
that  ill  the  catabliahmcnl  of  the  Inalitutiou, 
[he  United  Slatea  Govcrnmeat,  through  u 
niiaconceptloa  of  the  object  of  the  founder, 
eipondeil  8600,000  in  the  erection  of  build- 
ings, nbilo  the  object  could  have  been  at- 
toiued  by  an  outlay  for  the  aame  purpose 
of  only  J60,000.  The  object  of  the  founder 
nppcara  to  have  been  the  establiahmcnt  of 
an  instilulion  for  the  promotion  of  original 
scientific  resenreli,  and  the  distributioa  of 
ihe  knowledge  therclty  gained ;  while  the 
QoTerniiii>TiC  construed  it  to  be  the  ealah- 
lishinent  of  a  museum,  library,  art-gallery, 
lecloriuni,  arboretum,  etc  Protl  llcnrj 
now  EU):<;esta  that  [be  liovcrnnient  ahould 
devote  the  present  building  to  the  use  of 
the  National  Museum,  and  repay  the  Smith- 
sonian fund  0300,000  ;  onc-thlrd  of  which 
could  be  used  for  the  erection  of  another 
building  suitable  to  the  Institution,  and  lha 
remainder  be  added  to  the  preacnt  fund. 

The  moat  important  work  of  the  Insti- 
tution coDfiiats  in  the  publication  of  contri- 
butiona  to  knonledge,  or  scienliSo  papem, 
containing  positive  additions  to  knowledge, 
paperH  which  are  the  resulla  of  inveatiga- 
tloTis  directly  or  indirectly  fostered  by  the 
Institution,  or  of  individual  iDrestlgations, 
but  are  too  expensive  in  character  10  be 
Otherwise  published.  Alao,  the  publlcatiott 
of  miscellaneous  collections  Intended  to  fa- 
cllilatc  the  study  of  partit'ulat  branchca  of 
science.  These  publications  are  distributed 
with  various  specimens,  ethnological  and 
otherwise,  to  libraricE  and  museuoiB  through- 
out this  and  foreign  oouu(rie«.  The  moat 
important  works  pnbliaheil  or  prepared  for 
publication  by  the  Institution,  in  1B72,  vera 
"  Tables  and  Result!  of  Fredpiiation  of 
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lUin  uid  Snow  in  the  United  States  scd 
A<tjarcul  Vint  of  Nortli.  Central,  nnil  South 
Amorita;"  "Worit  cm  Iho  /'™/i-H'o(rr 
Als/ir"  bj  Dr.  Horatio  C.  Wood,  of  PliLln- 
dclphin;  uiJ  Prof  Keirconihe'B  "Iniwti. 
gttiouB  into  llie  Orbit  of  Ur«mis."  The  In- 
Uilutioa  hu  ulao  in  picparation  ''  Vooabn- 
Urics  of  tlio  Indian  Languages  of  North 
America ; "  a  "  BTpaiimctiical  Uup  of  North 
America*,"  ntid  llie  ''Meteorological  Ob- 
lerratioDs"  of  the  Inetltutiim  up  to  18TQ. 

The  repnri  also  coiitaiiia  ttiv  late  Praf. 
Agu^iz'a  "Nari'Btiveof  bL9  Eijicdition  from 
fioslon  throiigli  the  Stmits  of  Ma^llim  to 
San  FraaclBco,"  and  a  noiuber  of  vnluittilo 
papCTS  foreign  aulliorlliua  on  various 
acienlific  sulijects.  publiebcd  because  of 
their  iDBCcegsibility  to  etudents  goneraltj. 

Thk  CoNSTnucTiON  or  Mili^Daks.  Spring- 
Geld,  Ohio:  JHiuDaLeOi:]  Ji  Co.  31S|ip,, 
8vo.    Price,  ta.Ol). 

Ian  U  >  rcpublieatlon  in  booli-fom)  of 
D  eeriei  of  artk-k's  iirat  publiahed  in  Lof- 
tel'i  Milling  onJ  Slcchanicat  Kaci,  It  nd- 
Tincca  no  new  tbeorj  on  the  Eubjcct,  but 
preeenta  s  di^seription  of  vatloui  plan*  that 
bsTo  bei-n  tried  and  found  eBbctlre  in  dif- 
ferent localilica.  The  work  19  mora  dc- 
■uriptive  tliui  BcientiGe  ia  cbaracler,  but  it 
conlunia  eome  apparently  vatiiabis  su^gee- 
bious  on  tbc  buUding  of  amalt  and  economi- 
cal dams,  aufli  as  are  required  (or  a  lingle 
grain  or  lumber  mill.  DeSL'ripiiotia  are  giicn 
of  the  UouSBlonic  Dam,  ia  Conncelieiil,  the 
Holiae  Dam,  on  the  Higairalppi,  and  other 
remarkable  dam^.  A  simple  and  eccminglj 
sufficient  mcthiHl  '\a  given  fnr  determining 
the  available  power  cf  small  alreame.  Tlie 
work  ia  admlfubly  itluslrated  througbout. 

Tbiobt  or  TBE  GiiciElM  or  SiroT.  lij  M. 
Le  ('hoDulnc  Beniiu.  Tianxlutvd  lij 
Alfked  Wills,  Wilh  Additions  by 
TiiT.  RrsKiK,  and  Fosnra,  London: 
Maemillan,  IBM.    Price,  ^3.00. 

Tnia  Ib  a  work  of  some  historic  Interest, 
being  0110  of  the  earlieit  Contributiona  lo 
the  elucidation  of  glacial  phenomena.  The 
merit  of  Kendii,  as  a  pioneer  explorer  In 
this  field,  i«  now  generally  reeogniied  ;  and 
whatever  of  truth  there  was  in  bis  Tiens 
bus  been  absorbed  into  the  comiuon  litera- 
ture of  the  aubjcel.  Novertheleej,  It  is  well 
to  have  bl9  valuable  book  tu  on  aeecsatblo 


forui.    But  we  are  aftiaid  that  lu  lurtink 

interest  would  have  bei^n  iMalBvloni  ia  'e- 
cure  it»  t ran !^la lion,  and  that  the  mimof 
its  appearance  at  the  piesent  liinrii  d'  U 
BOiiglit  elaewbere.  The  train  of  nam"  iitun 
the  llllc-page  gi'ta  a  clew  lo  the  purpiM 
for  which  it  is  now  c^jtroJuccd.  A  ''ll<|u> 
of  Scotchmen,  in  getting  up  a  liiograjilif  rj 
Prineipol  Fetbes,  hns  eonlrived  in  pit 
a  quarrel  with  Tjudall,  in  regmrf  to  tlw  tl- 
lotment  of  the  honors  of  dlMCnfJ,  vi 
Ucndu'a  book  is  now  used  u  •  Mia  of 
bespattering  the  Itofal  lulituiSMi  in 
feasor.  We  publish  Prof.  TjuitBil'i  r«lf» 
of  the  work,  and  readers  wfao  oltk  in  p 
deeper  into  the  mailer  can  consult  ibn  bwl 
il«ell^ 

BoLLETm  or  tbr  BcrrtLO  Swim  o> 

Tns  ladt  number  of  the  JhU<<<i  > 
full  of  interesting  matter.  It  «IDU1M 
besides  other  entomological  oontrilMUlnw, 
several  papers  on  the  sindr  Of  bUHte 
by  A.  K.  Grote,  Sainud  H.  Senddw,  iJ 
others.  In  "  ConiributiouB  u>  the  linliO 
and  Physical  Ocognphyof  the  Lo*«ria» 
1011*."  Prof.  C.  Frcdcriek  naill  givw  W 
valuable  information  on  tbo  topopifiblnl 
fcalures,  draina||re,  and  geologiril  fiinrate 
of  (be  Ercri-Moaie-Al^re  dislrietol  foiA 
America.  The  number  ia  embeUitlal 
niunerons  fine  plates. 

AlIlTOHY  or  Till  iBTKnXMUTl.    By  C 

II.  V.  SlKBOLD.     Tranalaled  f/U 
German,  with  Adilltjone  and  >M«k 
Waldo  1.  BrBSErr,  M.  P.  B* 
James  Campbell,  1614.    9tCI,  pp.  I 
Price,  fO.OO. 

This  work  was  iirrt  publbbinl  la  I 
and,  five  years  later,  wa»  (rntlrrfd 
En);lifh,  with  notes  and  •ddltioni.  t"  ■ 
American  tnoslntor.  Since  Iti  appgMiaA 
the  autijecl  of  which  II  tTHta  hu  bOl^ 
idly  advanced,  iwentj.flvc  yi»r»  ofdtf- 
ration  and  active  work  having  addtd 
of  nevf  fact*,  and.  in  many  iuiaMw,  '""I'' 
changed  the  intcrpretati^jo  of  old 
the  work  is  now  rcisttied  in  ilt  <i' 
Hilhout  9o  Riacli  as  a  ttirogruiioTi 
in TCill gallons,  or  of  the  cbaiif«  tli 
taken  pljco  In  methods  of  clawh  ' 
The  book  Is  also  defeetiie  In  the  inial  ^- 
Boncc  of  illailratlonf,  wUtb  are  loSuf* 
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^bte  to  ibe  cluciditiaa  of  tliiii  cla^  of  euli- 
pls.  The  publiAhvF  uiigns,  us  n  reueuii 
Ir  iLB  reappeumDce,  ibai  no  otbor  work  on 
)«  sulgcirt  xaetAa  ciUliug  requiremunUl. 
bU  ia  a  nisUkA.  Both  Owen  nuii  □uilc}' 
eqUkUj  cmiueDt  autboritli^d  in  tbia  field, 
ml  bolfa  bare  published  books  on  i\iv  euh- 
rct  sitn'e  Siebolil — that  of  Iluilcy  being 
tter  by  s'uleeu  fears. 

[in-lIuiD  DuwtMO.  Bj  an  Art-Ste- 
DEKT,  Bulhor  of  "  Orn»nn>ntiil  anif  Fig- 

'  ore  Drawing."  New  York:  D.  Van 
Noalimnd.  ISmO,  eSpp.  Price,  GO  cents. 

'  Tnisbook  a  nn  eiplsaatioii  of  Ibe  pH- 
BOry  priDciplcs  of  drawing.  It  leaches  tbe 
nndenl  1o  draw  ilrai^ht  nnd  curried  lines, 
10  micgte  ibeiQ  with  elTcct  in  ehndtug,  nnd 
10  rralizc  llie  rearilts  of  tnrjing  tlio  dtrec- 
dnii  lines  in  pcrspvetire.  Il  also  ^ics  hln' 
wmir  binte  DO  Bludjing  from  Nulure,  uod 
'a,  la  every  thing,  olenr.  simple,  and  eflee- 
Il  it  Illustrated  throughout, 
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MISCELLANY. 

Tie  PriesllfT  Cricbntlsn  it  KsitliBn- 

berljind.— Tbe  propo.iilion  for  u  CLcmicul 
Ci-Dtt'DDjol,  alluded  Id  in  Itic  June  number 
of  Ihc  HosTHLr,  bL4  taken  proetioal  ahapi;, 
□nd  to  be  currred  out  by  \  mvutiug  or 
eelebmtion  at  Nonhumberland,  Ph.,  begin- 
ning on  the  Slat  of  July,  1874.  A  Imge 
namber  of  llio  cmiDiiiil  cheii]iBla  of  ILu 
eounlry  hare  uaitcit  in  an  invilalion  to 
tbeir  brttbron  to  partieipnlo  in  Ibe  einr- 
cieco  of  the  oocuaion,  in  llie  belief  that  it 
wili  fuBler  a  feeling  of  fralernily,  and  afford 
n  Gtling  opportunity  for  tliat  inlercliango 
of  Itlvaa  so  important  to  the  ]idiauceiuent 
ofacienoe.  Prof.  H.  t'arriiigion  Bolton,  of 
the  Columbia  Cnllego  Soliool  of  Minca,  Is 
L'bnirninn  of  (lie  general  ronimitCee  having 
tlie  matter  in  cliargo,  and  any  information 
reepectlng  tbe  arrsngcnientB  for  the  meet- 
ing may  bo  oblnincd  by  uddrcsBing  biia. 
In  a  circular  iisucd  by  thk  committee, 
thoge  pUuning  to  attend  Ihc  meeting  at 
Korthamberhtnd  are  requeeled  to  send 
tbcir  DBUM  to  Dr.  Robert  MeCay,  of  that 
place,  eceretary  of  tbe  /omt  committee  of 
which  Dr.  Joecph  Priealley  is  ahairman. 

Id  order  to  add  to  the  interest  of  the 
DCeaaion,  a  Loan-Eihibition  will  take  pkco 
dnriug  the  mecling.  fur  digpinying  apparu- 
tuE,  booka,  mapiuaeripta.  etc.,  etc.,  belong- 
ing to  Dr.  Pric'llcy,  or  other  objects  illus- 
trating the  hiilory  of  chemistry.  tleOCle- 
tncn  inlBrcsted  are  earnestly  requcStwl  to 
contribute  any  thing  in  their  posaession 
DppTO]iriate  to  thia  cihibition.  It  is  ex- 
pected that  Ihu  exercises  nill  include  an 
kddrees  by  Prof.  Joseph  Henry ;  a  iketch 
of  the  life  and  laliots  of  Priemlcy,  by  Prof. 
Uenry  D.  Croft ;  a  rovic*  of  the  ocnturj't 
progrwa  in  theoretical  chcnuntry,  by  ProC 


T.  Slerry  Dunt'i  a  reiiew  of  Uw  cenlur7'i 
prof^esa  in  indnslrial  cUemlalry,  by  Prat 
J.  Luivroocf  Smith ;  and  an  eaaay  on  Amn 
iean  contributioBS  to  ohemiMry,  by  Pnt 
Benjamin  SiUiioaii.  Detailed  pragnmun 
of  tlic  excrdaes  will  b«  dislrlbut«l  at  ibi 
meeting. 

Btlt's TbMrj  of  Cjdones^In Iho-Hn- 

uralidt  in  Kicaraguu,"  Mr.  B«ll  hu  ibg  M 
loTiDg  on  the  ori^ii  of  irhitlirin'li  sad 
ej-doues  :  "  1  am  conSdent  that  a  aliid]  it 
the  smaller  eddies  of  air  is  Uw  pnqKtnf 
to  approach  the  dilGcall,  quretiaa  of  IM 
origin  of  cyclone*."  Tbe  moTCDieiiu  *' 
thcfc  amali  irhirling  rnuMa  may  tw  Sb- 
etrred  from  the  outaide,  and  ihdr  proglM 
traced  from  the  incipient  atogc  lo  lhataf 
dissolution.  In  the  begitining  of  a  thick 
wind  there  is  a  movement  near  the  turlMi 
of  the  ground  of  light  paniclea  of  da* 
toward  a  centre,  altcuiled  or  ocoa^nsj  bj 
a  rotary  motion  of  Ihc  air.  Thl»  'initllj 
rifcs  into  a  ubirling  eolumo  front  Btij  i"  • 
hundred  feet  or  mote  in  bcigliL  tin  tba 
dry  hot  plains  of  Ccolnl  and  South  Anw- 
icn,  und  of  Aiiftralia,  Mas  phnioBHBia  is 
of  ffdiuent  occurrence,  and  la  not 
in  our  temperate  Istiludea  in  lUDUDar. 
whirling  columns,  accordiDg  |o  Ht. 
differ  in  diameter  from  a  feir  feel  tn 
miles,  and  hi«  opinion  ia  that "  ibm  I 
complete  gradation  from  the  Uuir 
eddies,  Ihruugh  larger  wbirlwlDd*  asd 
nadocf,  lo  the  aarfiil  I^■ph(H>^s  and  t}"* 
of  China  nud  Ibe  Weal  Indies." 

Id  the  small  Khirlwindi  which  ocriu 
the  land,  there  la  no  eridenc«  (if  ih* 
dentation  of  capor  occurTing  In  4iJ 
But,  where  the  almoipbere  it  oharprf 
humidity,  as  over  tropical  aeu,  IIm  ; 
ailion  is  great.  Tbe  notion,  thonriOT, 
whirlwinds  and  tomadoea  origtaUa  Is 
den  condcnsillon,  Mr.  Belt  thinbs  Mil 
founded,  the  phenomenon  being  aji  iac~ 
rather  thaT)  a  cause  of  the  movemeaL 
is  the  theory  a  (■tiiTaetqry  one.  tbtl 
meeting  of  conSicthtg  cufrani*  of  air 
consequent  condenaatloD  ^va  riac  l» 
pbenouicnon.    Altontioii  !•  dfncui  M 
fact  that  mnny  terrible  vhirlwlsda  i 
and  run  thdt  coarse  arilboot  | 
or  cloud.    They  ari|[(iiBt«  at  or  ttt] 
the  inrface  of  tba  ground,  wbn* 
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tnwnidy  Ueati'd.  "The  quiver- 
^  of  the  air  orer  hot  grouod  fon'sbadDHs 
e  whirliciiid  M  minge  does  the  Biiuoom, 
id  nillrr  h^st  tnd  opprcEsirc  culm  do  iha 
Imcanc.''  In  the  ctrituni  of  hentcd  air 
n  Ibe  ground  resides  the  energy  which 
uducea  tho  whirlTicd.  That  this,  in 
IDJ  instaiKM,  t«  prevented  rrum  rising, 
■  becD  pKiTcd  by  nuuerous  ot>s(>rviillons. 
t  list  the  upwtrd  ti^iiencj  becomes  so 
hmg  that  it  breaks  tbrangh  the  DTcrlying 
■Tier  air,  snd  there  occurs  an  upirord  Uin- 
krge,  fbUoRed  *U  (he  phenomena  of 
Urlwbida. 

Dapaj  OD  ttar  Fnnctions  of  the  Br*ln>— 

t  Engine  Dupuj,  of  Paris,  has  repeoted 
kri'r'a  eiperimeDlB  on  the  brain,  nltb  re- 
ka  >bich  do  not  nccord  vllh  those  of  (he 
Igfidl  phTniologist.  In  the  JIontiilt  for 
Imaber  last  we  gare  an  aceoiml  of  Fer- 
fmearchet,  and  hence  il  will  BulUee  to 
f  htre  that  In  his  eiperimeWa  sliiniilalion 
'the  nipcrior  fiternal  ronvoluliou  of  the 
kia  produced  movement  of  (he  aniinira 
;  or  the  mid-fi'oaliil  region,  eontractiOD 
'  the  f  Ti-Hd  ;  of  the  parietal  rtgiun,  niove- 
kM  of  the  car;  of  Ilio  lower  frontal  aai 
Vilai  rejfiotn,  moTeraent  of  Ihc  tongue. 
Ilbererorc  concludes  that  in  Ihcie  regions 
Ik  »re  acrtoal  centrw  for  the  moTeuienta 
kfnol.  Dopuy,  on  the  other  hand,  nher- 
W  the  eWlrodeB  were  placed,  whether  on 
I  frvnlal,  parietal,  or  oibilal  conToIutions, 
>(iMil«d  oolj  in  obtaining,  on  slight  stlmu. 
las,  iBormsenta  of  the  opposite  fore-paw, 
iMk  on  tlronger  atimulation,  extended  (o 
of  that  aide  of  the  bod;.  Further, 
(drclroilca  applied  to  the  uniujureil  Btir- 
k  o(  Ibe  (1dt>  natcr  otot  the  couToliitions 
htMtd  dM  tame  eflbet  u  when  plated  on 
letpOMid  conralutiotii)  themselves. 
Pupuy  was  led  to  »uapect  (hat  the  dec- 
\tl  »tlfiiaiBlion  might  iu  tlie^e  i:a&ci  he  HQ 
lkM4  through  the  whole  hemisphere  as  to 
kM  directly  th«  boac  of  the  brain  or  even 
\wm  "  '  arising  there.  To  isucrtain  the 
Ih  of  HUM  maltor  ho  laid  bare  one-half  of 
IllfBlB  «f  m  dog,  under  complete  asirslhe- 
[Md  siipllad  Id  the  posterior  eilrcmity  of 
I  fcail*|itK"T  Ibenerfe  of  a  gilvsnoseopic 
^  dnlf  InauUI^.  The  electrodes  were 
!■  ptMrd  on  lbs  front  of  the  heioisphere, 
I'  ■MiTfiiimla  pro<luc«d  In  the  oppoaite 


foto-paw,  the  legs  of  the  frog  being  simul- 
taneously thrown  itito  riolent  contraction. 
Upon  Buollicr  dog,  under  partial  onFeslhe- 
sia,  he  divided  (be  corpus  atrialum  and  optic 
IhahimuB  on  one  side,  Che  carpus  callosum 
having  previously  been  cut  llirougb.  The 
e1ee(rt)deti  Wi?re  then  placed  on  the  eorivolU' 
tions  ahovc  and  bebiud  the  Sylvian  fissure. 
Wilb  a  9(rong  current,  not  only  the  lore-leg 
of  (he  opposite  side,  but  aUo  tlie  bloddc^, 
eihihitcu  eontmctioQ.  In  another  experi- 
ment he  remoTed  the  whole  cerebral  maes 
above  the  pons  Varolii,  and  applied  the  eleo- 
trades  to  the  cut  surfucc ;  muscular  coiilrae- 
tious  resulted,  limited  to  the  fore-limb?,  right 
Bud  left.  These  results,  many  times  ob- 
tained, render  it  certain,  oceordiiig  to  Dr.  Du- 
puy,  that  electrical  ttimulntion,  to  wbatorer 
part  of  (he  brain  it  tuny  be  applied,  \e  wide- 
ly dilliiaed  ;  and  that  such  diSiiscd  slitnula- 
tiou,  reaching  the  ba!-e,  and  tbcrc  alTcctlng 
the  nueici,  the  medulla,  or  tho  nerves  them- 
aelres.  will  eiplalu  all  the  phenomena  ob- 
tained by  Ferrier  and  by  hiuuelf  on  faradii- 
tng  the  CD nvolu tions. 

Tli»  fiponge>Fbhr firs.— The  chief  ladua- 
trj  of  llie  Sporndes  Inlands,  in  the  Grecian 
Archipelago,  is  the  sponge-Ssbery.  The 
yearly  average  crop  of  sponges  ta  cfltimntcd 
at  £120,000  Blerling.  The  diving-appara- 
tusea  UFo]  in  the  fishery  ore  imported  eielu- 
airelj  from  England  and  France.  Though 
there  is  no  diiferenee  In  construcliun  be- 
tween English  and  French  machines,  with 
regard  10  the  depth  Ibcy  can  attain,  or  the 
length  of  lime  a  diver  can  remain  under 
water,  atill  English  apparatus  generally 
proves  stronger,  and  (he  gearg  ore  of  supe- 
rior quality.  The  air-tnbes,  however,  have 
liitherto  labored  under  the  disadvoiitage  of 
being  bcBvicr  than  the  French,  thus  imped- 
ing tho  free  movements  of  the  diver,  the 
tubes  being  caught  among  the  roehs.  Ilut, 
samples  of  French  floating  luhoi}  having 
been  sent  to  England,  the  result  has  at- 
rc.idy  been  a  greil  Improvement  in  the 
manufacture  of  the  English  article.  A  oom- 
inon  fraud  practised  by  traders  in  rough 
sponges  is  to  introduce  Into  them  a  quan- 
tity of  sand,  BO  as  (o  add  to  their  weight 
In  order  (o  piarfl  against  thin,  agenis  are 
now  Bent  to  Rhodes,  which  is  the  centre  of 
(bis  commerce,  to  purchase  the  spon^ 
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frum  Ihd  ilWera  or  owoers  of  dlving-aiipb- 
nliis.  In  IhU  nay  Ibu  aiticb  may  bo  gut 
nl  lirFt  lin<i>l,  ivilliout  bting  wdgbtcil  wilb 
sand. 

il1i)!>lara  imllawlBj!  their  T«ig.— Col- 

uDi-l  Ciilub  U,  Forabey,  aS  Ihc  N^ur  Orluma 
Aculem}-  of  Sciuncp,  d  pr^-pot  ol'  the  ijuvs- 
tioD  wbGlhci  BDakca  EitallDw  tlicir  young, 
slalea  tbnt  ihii  habit  h  certainty  found 
among  ^li|;ator«.  "  TUbI  Blligniora  owbIIuh 
their  joiing,"  BBja  Trof.  Forabej,  "  1  hace 
had  ocular  dcnioDttratiun  in  u  single  ; 
nnd  hnvo  llic  univeraal  trvJitioii  of  negroes 
and  nhitts  in  this  rt)j!ioD  of  Loui«iHua.  Uis- 
sifiippi,  nnd  Texaa,  thnl  such  is  llicir  bubit. 
In  the  wiutiT  of  1Sl!i~'44.  1  was  cngngod 
nuking  a  euTTcy  on  tbc  binka  of  iliw  Hooio- 
ehittii  Lake.  Tba  day  was  Kami  iinil  sunny, 
nod,  as  1  halted  new  tbo  mnrgiu  of  a  pond 
paitly  driiid  up,  lo  pick  up  soioc  Ehella,  I 
itnrl^  a  litter  of  young  alligators,  that 
scampered  off.  yvlping  liliQ  pappips,  nnd  ro- 
tn-Bling  Eomo  twenty  junls  to  tliu  bunk  of 
Lake  lloniochitto.  1  sair  thorn  rcaub  their 
refuge  in  ibe  mouth  of  a  fivo  foot  alligalor. 
Sbe  evidently  bold  open  her  mouth  to  rc- 
Ctivo  tbcni,  as,  in  single  file,  tliey  jiasscd 
in  beyond  my  observntiou.  Tbc  dam  llien 
turned  uionly  round,  aud  slid  down  beneath 
llie  vralcr,  paaaing  Into  a  large  opening  in 
the  bank,  beneath  Ibe  I'ool  of  an  ssb-troe. 
Doubtlesa  this  refuge  in  li-mporary,  aud  ihc 
young  are  ruleaiiied  at  Ibeir  own  or  the 
mother'a  plcaauro." 

L*  Conle  on  the  Origin  of  UtKttrn 

JUsiade. — I'rof.  Joaepti  Lo  Cunte,  In  tbo 
^im'nin  Journal  of  Scimee,  discusses 
the  origin  of  the  momiila  wiLh  which  the 
prairies  near  Pugel  Sound  arc  studded,  and 
from  vblvh  ihcy  gat  tbu  name  of  "monnd 
prairies."  Tbesc  mounds  are  generally  Ibrce 
or  fnur  fitct  bigb,  and  thirty  to  forty  feet  in 
dianmter  at  the  buac.  There  are  luillions 
of  Ibem,  and  they  stand  so  Ibiekly  m  to 
luueli  each  olber  at  their  bases,  leaving  no 
lerel  tpuca  between.  Tbej  consist  wholly 
of  a  drift-soil  of  earth,  gravel,  ond  suiall  peb. 
bles,  the  inlervalr^  being  thickly  Firewcd  wiLh 
larger  pebbles  and  email  bowlders.  The 
Tegetntion  of  tba  mounds  is  mostly  ftirnB; 
the  iatcrials  are  coyered  wiih  fine  gross 
only.  Some  have  Rupposed  that  the;  ttra 


Indian  barial^noonila ;  otbcre  han 
ihai  ihcy  arc  artlfiaisl  mound*,  u, 
were  Inidt  buta  of  Iwlian  « 
lure  also  been  supposed  to 
nests,  dalJng  from  ibc  pel 
prairies  were  tlie  bolLOmi  of 
of  ibo  sea.  The  autlior  bold* 
iliL-  result  iif  Eurlkcc-erofloD  uwlor 
conditions.  In  another  part  of 
Til.,  between  the  Dulles  atid  iIm 
of  Ibe  Defi  Chute*  Kiver,  a  disianM 
thirty  miles,  the  whole  country  la 
covered  wilfi  njounds  of  lUis  k 
thvj  vary  in  I'^r,  from  scarcely 
cItvatiotiB,  lo  mounds  fiTe  U-rl 
forty  in  diameter  at  Ibe  tMsv;  and 
from  circular,  Ihrou^  elliptic  and 
tic,  to  ordinary  hill-side  crosioii-fu 
ridgea.  la  rcipdarily  of  si«:  alid 
tbere  is  equal  diversity;  \n  sonic 
ing  oa  complete  oa  at  Hound  Praii 
in  other  places,  tbcy  arc  of  dilTai 
and  oflcn  acparatcd  by  vidt, 
s/meta,  as  if  they  wen  but  the 
a  general  eroeion  of  ibe  surlacc^l 
one,  says  Prof.  Lc  Cootc,  ran  ride  oti 
thirty  coilea,  and  obeeno  cloaclj,  ; 
being  convinced  tbat  those  moit 
wholly  the  result  of  Eurfacc-croaioB 
under  peculiar  conditiotu.  TheH 
tions  are.  n  Irtdai  eomtry,  aud  a  4 
consisting  of  two  laysts — •  Snir  ai 
movable  one  above,  and  s  coar^w 
movable  one  iMjlow.  Surfacc-crmi 
through  tbo  fmer  superDcial  layer, 
pebble-layer  beneath,  Uaving,  howol 
tiuua  of  the  superficial  layer  as 
The  tilt  of  the  mounds  depvnd* 
(/iirjtniH  of  tbc  auperfiuial  layer;  Ih 
depends  much  on  the  ilopt  of  the 
Tbc  prooees  once  started,  small  ah 
weeds  lake  possvssioa  of  the  mi 
the  better  soil,  and  hold  thvm  by 
and  thus  Increase  their  siu',  by  pi 
or  rcUrding  erosion.  Tlic  InflH 
Eastern  Orrgoo  has  ttcen  prodoM 
ally,  since  post-Ienlary  liioM,  b] 
creasing  dryness  of  tbc  ollniattti 
imagine  the  mounds,  thcrrfotTi 
bei^n  htld  by  Urugy^ing  i^wMafl 
parting  vtgttaliim.  At  Huiind  PnJ 
ever,  iLe  treoleatocas  U  probably 
by  a  contrary  oondiiion,  ti^  ib« 
minf  of  tluMQ  lowtT  Itvil  t^wt  k 
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IksrtTorak  Uie  weeds  sad  Terns  bold 
U  pr«ierTe  liie  mounds,  not  onlf  u  tbo 
Mtei  loit,  but  al&o  u  the  drier  ipats. 

Tb*  Valae  «r  V)Yl>>cflloa».  — Prof.  11. 
khlC  of  Klornief,  wbuso  tivibiic liana  gire 
be  (9  tbe  recpnC  coDlroTcraf  pd  the  crueltj 
F  Ike  prmctic^,  lins  publieliiid  a  book,  in 
mA  be  sUtes  Ibe  ivsiilU  of  liia  viperi- 
HBU.  Tbe  foQooIng  quolnlious  from  ihid 
lodt  »t!1  b«8t  show  whether,  ab  iIid  oppo- 
MU  of  TiTiiection  ha>B  claimed,  ciperi- 
pai»  of  this  kind  "  lead  to  no  ugrful  tc. 
nit"  ot  ■re  to  be  cUeaeU  u  "  act*  of  u«d- 
H  cravllf ."  Prof,  8chiir  has  gtuitlcd  the 
■NDpatrntire  eOccu  uf  etlier  kud  olilorolbrm 

■  tbo  mnimal  eeouoniir.  Ktlicr,  itccording 
I  Um,  id  prefcralile  10  cbloroform  lU  an 
IMbetio.  beoaoirc  othen/.ttion,  ecen  when 

to  the  very  lust  itngc  of  iaaenaibiU 
^,1*  DCter  dugtrons  to  lite,  so  long  as  one 
■iotaiiM  tbe  act  of  respiration.  And  eren 
'IM  pf«a»e«  the  inbtLletion  01'  ether  «till 
nkw,  to  thit  the  respiratory  movementB 
we,  fife  U  nercr  mcnncad,  if,  at  the  mo- 
m  of  the  paislfsis  of  the  tbonteia  walls, 
lifloial  mpiratiim  is  immrdiiitely  com- 
MMd.  Cblarofonii  hod  been  preferrod 
'  cCber  because  it  ai-ta  more  quickly,  and 
lOM  i>  more  agreeable  to  eouin  pcrgoos. 
H  eliloroforfn  his  a  parulyiing  action 
lA  grater  than  that  of  ether,  and,  in 
M  ntoDcr,  liai  a  special  inSuence  on  the 
rrxm  «r  ibe  hurt,  and  of  tbe  ves^iels.  If 

■  tetMbiian  of  chloroform  li  carried  so 
ra*  U  produce  a  considerable  weakening 
'  Ik*  rc*pimtorT  moTcmeDtB,  the  inter- 
ption  of  the  inliulation  may,  in  a  niajority 
'CSMa,  lead  tjt  (he  reiislablishuiait  of  rus- 
tsrioa,  aed,  afterward,  of  sensation  ;  but 
MlllnM,  la  a  few  mouienta  after  the  coiU' 
■Mnent  of  inbalatlon,  tlie  force  of  tlie 
■bllon  i*  M  enfeebled  that  tbe  blood 
■Mi  ■lu)i:;,'l«bly  Ibroiigh  the  lunge,  and  iti 
le  of  rriicwal  or  rcviiificatiau  is  much  di- 
■IikxL  The  biood  in  the  body  no  laager 
Hi  Into  necwary  contact  with  the  at- 
Iptoflaalr  iDttodaoed  by  respiration  in. 
A>  lanp-    If  the  action  of  chloroform 

■!  until  miiimtlon  ceasea,  we  are 
1  rvM  rare  of  being  able  lo  reriic  the 
aoo,  ■flvr  barbi;  rcistablilhed  the  rc- 
iwory  awyrenenti ;  for  Ihuac  of^en  again 
m,  vt/ta^  M  the  disturbaDoe  of  lb«  o[^ 


culalion,  wbile  these  same  moTemcnte.  if 
restored  after  tbe  lubalittioii  of  ether,  be- 
como  alwnja  more  frequent  in  the  patient 
wbco  left  to  himself.  Prof.  Scliilf  alllrma 
that,  in  the  present  elate  of  science,  llie 
medical  man  i>  retpoNiUile  for  evtri/  caie  of 
littxth  occanvned  &y  the  aj^italioii  of  ellur, 
because  a  earelul  n-atcliing  of  the  renpiro- 
tiou  is  oapabtu  of  ptcvenling  death,  while 
tbe  fatal  elfect  of  cbloraforni  depends,  in 
I  art,  on  individual  prediaposition,  nhiok  Ibe 
physician  U  unable  to  recognize. 

ARlnatsand  Flre-anns^ — That  crow^  and 

many  other  specivs  of  birds  have  Utile  fcic 
uf  man  when  ho  is  unarmed  is  a  familiar 
fad.  and  suggccls  that  they  fear  him  eliieSy 
because  of  the  weapons  be  carries.  In 
Scotland,  where  shooting  was  prohibited  on 
Sunday,  crows  and  rooks  were  gcuile,  and 
fed  around  buildings  without  concern, 
Singularly  enough,  the  same  thing  was  ob- 
Bfirvod  of  animals  by  Dr.  Tristnun  nheu 
traveling  in  the  Kildernean  of  Moab.  where 
the  sound  of  a  gun  quite  rare.  Be  says: 
"  We  were  stniok  nith  the  sagacity  which 
all  the  wild  anlmoU  showed  in  Ibe  mallor 
of  fire-arms,  little  familiar  as  ttwy  can  bo 
with  them  here.  Ab  it  was  Sunday,  we 
strolled  or  cat  down  among  the  ruins  with- 
out our  fowling-pieces,  and  were  conse- 
quently objects  of  indifference.  A  fine  I'nx 
sat  and  looked  at  us  n  dozen  times  among 
tbe  stone  -  he ai)s,  and  just  walked  awir, 
keeping  almost  within  gunshot  all  the  at- 
lemuon.  The  Sukkr  falcon  sat  calmly  on 
his  fuforite  perch,  and  allowed  us  lo  reeon- 
noitre  him  on  Suuday,  while  tbe  eagle,  owls, 
Sand^rouse,  and  partridge,  ehowcd  a  similar 
contempt  for  unarmed  Europeass." 

The  Trmprralire  of  Ibr  OtfiD.— Dr. 

Carpenlcr  recently  dcllvcrcJ  a  lecture  before 
the  London  Itoyal  Institution,  on  the  "  Tem- 
perature of  the  Ocean,"  ihowiog,  from  Ihu 
soundings  made  by  the  Clinlleager  Expedi- 
tion, that  tbe  diOerence  of  climate  between 
North  west  ei'n  Europe  and  the  Korth  Ameri- 
can Atlantic  Beaboard  Is  due  not  to  tbe 
course  of  tbe  Gulf  Strearu,  but  to  tbe  cir- 
culation of  the  waters  of  the  Ocean  between 
the  poles  and  ttie  cqnalor.  The  shores  of 
North wcatern  Europe  bate  the  benefit  of  the 
northward  moTement  of  (be  warm  superfl- 
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Clul  ilraluni,  wbile  llic  Icmperatnre  of  tbe 
AinBiicaa  cousl  Is  lowered  hr  Ibe  Burglog 
upngniaet  it  of  itcop  glai^ial  undt'rflow.  The 
faut,  he  tajt,  comefl  out  maet  ck'srlj  from 
the  Chnllengcr  soanilinEB,  wliicli  had  been 
Biisjiected  by  the  Cnitcd  Sulos  Const  Sur- 
reyors,  thai  the  cold  band  whieb  sepa.r»t«3 
tho  Gulf  Stream  from  Ibe  United  SUISe 
coupl  is  r>;a11y  continuous  with  tlie  cold 
strata  that  lie  ut  soiae  ilt-pth  beneath  the 
Guir  Stream,  and  tliis  couttDUil}'  olpluins 
the  presence  of  the  coid  band  which  n-as 
prevlouslj-  woniing.  For,  as  any  flow  of 
water  from  the  equator  toward  either  pole 
will  li-nd  toward  the  east  In  virtue  of  the 
ciccia  of  easterly  iDomentum  it  brings  fWim 
a  part  of  the  globe  where  its  rotation  was 
rapid  i  ao  any  flow  of  water  proceeding  from 
either  pole  toward  the  ei|uator  will  tend 
toward  the  Weil,  in  rirtue  of  that  deGdencj 
of  easterly  tnamcRtum  which  it  derives  from 
B  part  of  the  globa  whoc«  its  rotation  waa 
leas  rapid.  In  this  surging  upward  of  the 
deeper  anil  colder  slralum  lying  beneath 
the  Gulf  Strcatn,  wo  have  very  distinct 
evidence  of  its  KOuttaerly  movemeut.  The 
precisely  sitoilar  cold  bood  which  has  been 
obfcncd  by  Captain  St.  John  to  Separata 
the  Kuro  Llwo,  or  warm  Japan  currcot, 
from  the  coast,  may  be  fairly  attributed  to 
the  auno  cauie. 

Xrtloii  ef  FrosI  on  Ott  Pnslllon  of  Tr«& 

— The  clevatiou  of  the  trunli!  of  trees  was 
the  lubjeol  of  some  obaen-utiona  by  Mr. 
Thomaa  Uechan  at  a  recent  meeting  of  tho 
rhllttdclphia  Acadurny  of  Soieneos.  On  a 
piovioua  occasion  he  bad  attributed  this 
elevation  to  the  naturol  thickening  of  the 
ruats.  nhich  brought  them  in  cunlocl  with 
unyieldiug  roeic  beneath,  the  ncresaary  con. 
sequence  being  that  tbcy  would  then  lili  the 
entire  tree.  Slaco  that  time  he  hiu  been 
led  to  oSer  another  ciplaniilion,  vli.,  the 
action  of  frost.  Most  treea  aranding  by 
thomselvoB,  he  observed,  have  tho  collar  of 
mueb  greater  diameter  than  the  trunk  above, 
and  the  upper  portious  of  (be  roots,  spring- 
ingfrom  about  the  eollar,  are  considerably 
above  the  surface  of  the  ground.  That  thin 
Is  caused  by  the  action  of  frost  is  rendered 
probable  by  what  we  know  of  ita  ociion  on 
minor  vegetation,  what  is  called  "  drauing 
out"    When  the  laud  freetes,  Mpnnsion 


ensum,  drawing  up  witti  It  lb* 

clover,  and  leavbg  of  conno  m  c 
which  the  toot  «u  drawn.    At  I 
thaw  the  liquid,  carmng  cnnhf 
enters  the  cavity,  and  then  the  clou 
prevented  from  deacending  to  lu 
position.    The  same  is  (rue  of  tm* 
heaved  up  by  frost,  find  the  cavit] 
partially  filled,  and  licncc  the  irMl 
a  little  higher  than  bfTorc.    Dr.  1 
State  Botanist  of  W  iBcoiiein,  is  of 
that  large  trees  blow  OT«r  much  m< 
than  younger  ones  oilh  Iba  aa: 
tioTial  weight  of  bead  ta  direl 
roots,  chiefly  becauae  the  older 
been  drawn  ncopcr  to  the  bq 
the  chief  ofHees  of  the  tap-rooti  I*' 
to  prevent  the  tree  being  lifted  Ii 
the  fro^t.    Dr.  Meehan  is  inclined 
that  the  trcet  of  tropical  cliinal«a>| 
no  mesne  so  great  a  dcvelopmaAj 
root*  ■«  those  of  more  noitbem 
Thia  queeiioo  be  propoiM  to 
further. 


lOAl 


Tapsgraphy  of  ih«  Bed  «f  ih*  n 

fundings  made  by  the  Cnitrdl 
Steamer  Tuscarora,  bclwem  Sal 
Cat.,  and  Donoluln,  9, 1.,  show  Ihl 
the  Pacifie  la  be  a  buln  with  pi 
ifdca  and  a  compontlvely  level 
In  the  Erst  IIK)  miles  w«i  IVoin  Si 
there  appear  to  be  two  raBcyt 
peaks.  The  Gnt  valley  is  from  SI 
fathoms  deep,  ilio  first  jvak  (tt 
the  second  f  alley  BBS  faihoina,  w4 
Odd  peuk  BCArallions.  Thcoo* • 
fol]  lakes  place,  giving,  in  lailtad 
north,  longitude  Ite'  ^8'  wnt  {On 
115  mites  from  San  Piego,  a  d^lk 
fathoms.  After  that  ibcre  b  I 
sicipe,  with  coinparalivcly  unlinpi] 
temiptlonf,  at  the  nte  of  ih»«  fi 
mile,  to  the  pobi  of  gmloaa  drp 
fathoms,  at  a  diatance  of  ibont 
eact  of  Honolulu.  The  aharpert 
ii  ft  rise  about  midway  bciwem  tM 
States  nod  tli«  EWndnich  ItUnil^  j 
tudo  SS°  Stf  north,  lof^tude  MT 
tho  highest  poition  of  which 
fathoma  below  the  eurface-  Al 
cast  of  the  lead  the  vatlry  10  IM 
this  clcrallon  look  S,dU  fatholri 
fall  of  the  ^de  of  the  btHD,  cwl  •( 
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rcmarkitble  thnn  Ibo  deecent 
erioan  coast.    FIfli  milfs  from 
amliogB   gave   439  furhoms  -, 
er  cut,  in  Istitude  21°  13' 
tode  las°  21'  west,  Iho  depth 
thODiJ.    Bucnven  lha  lost-men- 
^  uid  lliit  of  grcntest  depth  a 
pn  dilute  summit  there  &re  odI/ 
\\i  ut  water. 


r 


IIkIm  at  Hair-SukM.— Dr.  Slock, 
jf,  /7fU,  xid  Farm,  B&tiafactoiilj 
le  question  put  bj  >  correspond- 
|U>e  ocigia  of  iba  so-called  hsir- 
'■vonii.    Tho  commoa  bi'licf 
ccesturM  ire  a  trBnarorinaUon 
.ir  Ihai  btiB  rcmituied  for  Bomo 
When  a  imlking-a tick, "says 
becomes  a  make,  n  borsc-lmir 
pa  worm,    As  the  TurtDtT  miruclc 
^ut  place  BiQCe  the  departure  of 
fram  E^'pl,  it  \i  Bikfo  lo  oan- 
lie  Utter  imnaronniition  bu  not 
en  nude    A  dr;  haic  placed  in 
absorb  the  moiEture,  nnd,  rroiii 
expansion  of  the  exterior  uiiil 
ers,  will  becorpo  contorted ;  ao 
piece  of  tKO-inch  rope,  yet  we 
heird  of  the  latter  having  been 
poaseasing  vitnlil;,    The  hsir- 
liviDg  creoliire,  endowed  with 
Doomotion  and  tctpiration,  and 
projugating  ila  ^pcciei.  Scien- 
I  knowD  aa  Oariiim  aipiaticui, 
name  being  derived  from  the 
lot,  in  allusion  to  the  tangled 
oftcD  presented  bj  n  multitude 
UliinaU.     The  specific  name 
not  ta  appropriate,  for  thcj 
if  water."    Dr.  Slack  li«a  taken 
licb«4  in  length  from  the  body  of 
Tbey  have  alsn  been  found 
tcht  of  iuscctirorouB  birJu. 

Vni(k(  Iran  SIotn. — A  com- 
JLcadcraj  of  Sciences 
ig  the  hjgienlc  effects 
f  CASI-irou  slorea.  Eiperinicnla 
«ilb  stoves  orwroac;ht  nad  coat 
■oA  coal,  with  the  tIcw  of  Icarn- 
Irbal  Guniliiious  stores  of  metal 
lealth;,  through  the  presGiice  of 
lid  and  carboolo  oiide,  in  the 
nI      ihom,  Rabbits  vera  made 


to  breathe  the  air  passing  over  atores  of 
cB«l  and  wrought  iron  healed  to  rcdne93, 
and  afterward  the  blood  of  the  aDlnmlA  was 
uhi'miL-all;  examined,  lo  sacerlain  the  pros- 
enct  of  carbonic  oiido.  Tbe  leporl  stoles 
llist,  though  tile  results  of  experiments 
made  upon  nthblts  do  not  enable  us  to  fix 
villi  precision  the  proportion  of  caiboaii: 
oillle  absorbed  by  their  blood,  nor  that  of 
the  oijgen  which  has  been  ospellod  from 
!t|  still  thej  show  that  the  use  of  cusl-iruu 
atovvB,  at  a  red  heat,  causes  in  the  blood,  by 
Ihe  prcBonoo  (if  carbonic  oxide,  a  gas  cnii- 
nentlj  poisonous,  cbaDgcs  wbotie  repetition 
iDiij  become  daugerous ;  wblle  the  same 
method  of  investigation  bus  not  receiklBd 
aniilogoua  efftcts  from  stoves  of  wrought- 
iron.  in  aumming  up  lUa  results  of  the 
enlJrc  sci'it^s  of  es^perimcnts  the  comntissiou 
reports  as  follana : 

"  The  carbonic  oxide,  whose  presence 
has  been  proved  when  stores  of  coat  iron 
are  used,  luoy  arise  from  acFcral  different 
causes :  1.  The  permcalHlity  of  the  stove 
by  (bat  gas,  w^ich  will  pass  from  tbe  in- 
terior of  the  Gre-pot  lo  the  exterior.  S. 
The  direct  action  of  the  oxygen  of  tbe  air 
upon  the  carbon  of  the  cast-iron  hosted  (o 
redness.  3.  The  decomposition  of  eitrbouic 
acid  contained  in  the  air  by  its  contact  with 
metal  heated  to  redness.  4,  The  inOuenco 
of  the  organic  dust  naturally  coutained  In 
the  air."  The  cominisnion  reconimiind  thai 
all  stores  aud  heating  apparatus  of  casl- 
iron,  and  even  of  wronghl-iron,  be  lined 
with  Sre-brick,  or  other  substance,  so  as  to 
prevent  thdr  otlaining  a  red  heat. 

Saatb-S«B  Sargerr- — In  wmo  of  the 

South-Sea  Islands  a  method  of  surgical 
treatment,  is  adopted  in  certain  eases  which 
would  bear  away  the  palm,  as  a  torturing 
process,  even  from  Ihe  dreaded  maxa.  Tbe 
foUowbig  descripiion  of  the  South-Sea  ope- 
ration is  from  the  London  Maliail  Tinui: 
"  The  wise  men  in  these  islands  have  invent- 
ed a  theory  that  headache,  neuralgia,  ver- 
ligo,  and  other  ajfertions  of  tbe  head,  arise 
from  a  crack  in  the  skull,  or  from  pressure  of 
the  skull  upon  tbe  brain.  The  remedy  which 
Ihcy  have  contrived  cununts  In  laying  open 
tbe  scalp  by  a  T-shaped  ineiaioii,  and  then 
genlly  scraping  away  Ihe  crnuinm  itself 
with  n  piece  of  glass  ontil  the  dura  maltr 


THE  POPULAR  SCIENCE  MOXTHLY. 


U  mnohod,  and  «  bole  l«  made  in  the  nfcull 
ZB  lij^c  as  n  Eilror  dollar.  Of  couree,  if 
the  opcrBliou  ie  earrlcd  a  Utile  too  fnr,  the 
pulieiit  dice;  and  thU  appenta  la  be  the 
luoilit  in  nhich  moat  of  Ihe  euros  nro  cfTbcl- 
cd,  death  being  the  result  In  about  lialf  the 
taaia  operated  Upon.  The  hole  it  amaiXj 
coTercd  with  a  picoe  or  cDo(ia>nnt  ihcll, 
ii-nipcd  thin,  aud  placed  under  the  sealp. 
Formerljr,  the  iuslrument  nnptoyed  nas  a 
shark's  tooth,  but  broken  gW*  U  fouod  to 
act  better.  Bone-acrnplrig  ii  also  resorli>d 
m  a«  0  cure  for  rlieuniallBm  in  old  people 
Tile  akiu  is  cut  open,  eo  as  to  Inj  bare  the 
liuno  3up|iO!-ed  to  be  liTcctcd,  and  the  sur- 
Tuce  of  the  latter  ia  then  scraped  until  a 
jwrtion  of  the  external  lamina  is  renjOTOd. 
Here  enrcl;  the  remedy  ia  worse  than  the 
liiaeaee." 

N»ir  Frrnth  Llfe^Tlng  Ran.— An  t\- 

Iraofdinnry  Bafrty-rafl  hai  recently  been 
inveoled  in  Franee.  It  ia  described  ae 
large  enough  to  euppurt  from  400  tu  600 
[Wrsons,  na  neitlier  locmnlicring  nor  requlr- 
inf;  any  atternliOD  in  the  arrangement  of 
vc^(-Ib,  and  ae  needing  ooly  a  minute  or 
tno  to  iuUate  and  launch  it.  It  is  bo  air- 
tight motlresa,  with  a  Burfaee  of  nearly  OOO 
eijuure  feet,  itjflnled  ia  one  minute,  it  is  anid, 
fr(>m  a  reservoir  fixed  in  tlie  enginc-rooui, 
and  alwDjis  charged  with  air  under  a  press- 
ure of  Qfle«n  alniospherefl.  When  not  in 
USD  it  is  rolled  np,  and  takes  no  more  room 
than  a  boaL  When  inflated  it  falls  over  the 
side  of  ihe  Teseel,  against  nhich  it  ia  re- 
tained by  T'opes  till  all  the  persona  on  board 
are  Iraoarcrred  lo  the  raft.  Three  rtroog 
spirs,  passing  through  the  <cbo1e  length  of 
the  ran,  keep  It  flat  and  solid. 

Training  Shtpbtrd-do^, — Sheep -ml seta 
in  CuVifuruia  have  an  ingenious  »Ta[em  for 
Irviiiii^g  dogs  la  guard  their  Soeks.  Id 
Southern  California  one  may  wandor  for 
milM,  and  see  thonsonds  of  sheep  without 
a  single  shepherd  lo  watch  thent.  but  around 
eacli  Qocb  half  a  dozen  dogs.  Theao  hare 
the  entire  care  of  tlie  sheep,  drive  them  out 
to  pasture  in  llie  morning,  keep  Ibem  f\'oin 
Btraying  during  the  day,  and  bring  them 
home  ai  night.  These  anluiala  have  inlier- 
iled  a  talent  for  keeping  sheep,  aud  tliia 
talent  is  culttratcd  in  the  foUuHing  nay: 


When  •  lamb  ts  bom,  or  ihe 
hsTc  a  pup  which  thej  wini  u>  Xnlt.  \ 
lamb  ia  taken  from  it«  notbcr,  At  n 
being  alluwed  to  ace  Iier  ol&ptlng.  and  i1 
puppy  ia  put  In  ila  place,  and  the  >bn 
suckles  it.  When  the  puppy  prowi  ■ 
enongh  to  cat  meat.  It  is  fed  ia  the  man 
ing  and  sent  out  with  the  rhecp.  It  ft*,] 
with  them,  becsu^e  il  is  aef-uatomed  to  I 
■  itli  ita  raster- mother ;  but  It  eannolM 
with  them,  and,  as  they  get  ffall,  tbs  do 
gtovs  hnngry.  At  length,  lapMltOi  U  R 
lum,  in  hopes  to  get  its  nirat,  Ike  dtf  h 
gina  to  tease  and  worry  (he  nn>tb(r,l| 
finally  staru  her  toward  be^e  ;  Iht  tM 
follow,  and  thus  the  whole  Bock  t(  bMV^ 
in.  If  they  are  broDght  borne  UO  (id),  i 
■he  dog  comes  without  Ihcm,  ha  fSt 
ishcd  in  some  way ;  and  thus,  bf  llU| 
adrantags  of  their  Instincu  and  apprtW 
Iheae  dags  are  trained  to  ft  grral  H(N«I 
perTcetneas,  and  beooma  inralnabltj 
owners  of  large  Hockf. 


UgUUUTe  Blnndttf.  —  The  /UTiU 

Oairtle  thus  indicU  the  Eogliib  V<^ 
Health  Act  of  ISTS :  "  It*  failurr.  nu*  iktl 
this  l<ss  beeumc  too  clear  lo  be  dii|au' 
lums  out  to  tie  of  a  noro  than  uiotll]  • 
BirueliTe  kind;  for  ii  rhnsa  thai,  conMI) 
lo  all  cspeclDtioo  and  probability,  ibM 
nns,  in  lB7'i,  etill  a  blunder  rcoiainlBI  hi 
US  to  coiumit  iu  EoniUry  adBiiaiiUilMi 
and  Ibat  we  bavo  einee  cooiniiiied  it  V< 
had  already  eihausied  every  loum  of  a^ 
minietrativu  inoScieDc;  which  it  tobrfairf 
in  inadequaey  of  power*,  difrcu  of  itHk 
tire,  and  obscure  intrieaey  of  law.  VT^  1^ 
set  up  runitai?  autboriiic*  who  nidil; 
act,  authorities  who  would  rut  act,  i 
thoiiiies  who  did  not  ktuiw  whiin.i 
aud  how  lo  act!  it  miiaiiir4  ta  i 
eslalitiah  authorities  who  could  wtii 
act,  and  then  to  mb^ect  nnd  uiiilrad 
into  a  confusion  worre  than  Im 
HaTiug  failed  in  ercry  poiilblevayl 
eircuiorerenec,  wo  bad  yet  lo  lUl  al  1 
tre,  and  we  hare  done  it." 

Ekink-HidaKS. — Rcr.  UorsM  C.  I 
in  ihc  Amriean  JoHniol  rif  StiiwfA 
some  noTcl  roaulis  of  a  prometeil  ' 
coucrniing  the  oammon  ikuak  (J 
mfjAiiica).    He  aaya  that,  al  tatet 


NO 
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■be  •DitDAl  a  utuble,  either  from  eihnus- 
■□a  or  utiiet  re4MDa,to  produce  that  secrc- 
pmi  uliosa  ■teach  is  its  gtnax.  dcrense,  itd 
it  prodaotire  of  &  bighlj-dsngcrous 
■bicf,  oft«n  cuuing  d«ath  with  tome  of 
b«  tanible  ajiaploms  o(  hydrDi>hobm.  We 
mn  Ibss  aDihcnticaied  ttic  Taut  thai  rabiui^, 
kptble  of  being  given  hj  Ibe  iuoculalioii 
•T  •  bile,  ii  ooDuouoi Fable      the  CJuiinrs, 
leUoec,  Mill  tlic  muatelidce  funilica. 

I  riMte  lablb«  .iMaonli.— From  a 

lerics  or  cippriincDte  muile  bj  Adolf  Mayer, 
bappeics  that  ptants  bare  llic  power  of  ab- 
Isrfalag  nmmoDiit  througli  their  aeriitt  partB, 
flie  eiperimCDtfl  were  mnde  oa  plants  gron-- 
tug  la  aiioh  a  manaer  that  do  Emmonii  could 
liach  their  roots  directly,  while  the  luavca 
>m  cul^fTl  to  Its  action,  in  eiiher  ■  gna- 
NU  or  dlssoked  condition.  It  wua  ob- 
■sml,  ItowcTcr,  thnt  the  plants  did  not 
ftme  when  lh<:  access  of  amnionia  to  (he 
iNto  *M  cntirotr  prevcnled. 

Brpredirtlon  af  Organs  In  Ftali.— Dsr- 
ik,  in  his  "Auiuiala  and  Flants  Under  DO' 
knloatioti,"  stales,  on  the  authority  of 
Wnk  Buckland,  Ihnl,  nhm  portioDS  of  the 
(ctoml  and  tail-fins  of  Tarieus  rrcsli-natcr 
tk  ar«  out  olf,  they  are  perfeetly  repro- 
md  ia  about  six  veelia.  This  phenonie- 
in  of  regcncrstioQ  raa  recently  obstrrcd 
Ifac  ai)iiarium  of  the  Boston  Young  Men's 
fteflui  Cnioti,  by  F.  W".  Clarlc,  who  com- 
UdtMicS  to  the  Ameriean  KatHraliit  nn 
MKlit,  note  on  the  lubject,  It  appenrs 
Id  Ibo  «pnne  of  IS"!^,  n  fi.ih-fuii^is 
d»  It*  am>cami:e  in  the  tank,  and  serurnt 
•  fchw  ilicd.  Among  the  spedinens  at- 
Avd  ^7  tbc  fungus  was  A  young  goldfiuli, 
Ml,  hy  tome  nnkuown  means,  had  lost  iCa 
Mn.  ThcruDgniooTcrcdtheH-holesluTiip 
Uw  (oil ;  the  6jh  bcoune  sick,  and  wus 
pwanlly  il;tng.  Mr.  Clark'l  attention 
iriMg  bvcB  eaBwl  to  the  ease,  he  at  once 
ncladM]  that  he  hud  pome  parasite  to  deal 
Hi,  Md  raaolinl  lo  eitiirminate  It.  Me 
[jiUtil  a  Xrm  drvpa  of  nitric  acid  to  the 
A^tuaip,  allowing  it  to  reioaiu  a  momfnl 
ItWD,  kftor  vhich  bo  Hfiscd  it  off  in  clean 
■Utr,  au-l  pal  the  fish  bacli  in  the  tsnk. 
IW  paiaaiif,  of  cnurtc,  was  killed ;  the 
Mm  «f  fungua  ilunghcd  olT,  and  Ihe  B»b 
«elL  In  ibu  course  of  a  rew  days, 


he  Ihou^t  he  saw  the  fungus  again  appear- 
iug  on  ibe  aOccIod  part;  bet.  ou  looking 
eluaely,  found  tliot  the  uppeuroncc  niu  real- 
ly due  to  the  growth  of  aew  ruya.  A  iDDalh 
later,  a  new  tall-tin,  about  a  founh  of  ai; 
inch  long,  had  appeared,  and,  tiiree  iDomhs 
froni  the  lime  of  tlio  cipiTimcnl,  the  lisb 
wa^  uiidi^llngTiishablc  from  others  of  the 
same  species  in  tlie  aquarium. 


NOTES 

Tbk  Amerienn  .\asociation  for  the  Ad- 
Tnncemeiit  of  Scicnee  will  hold  its  twenty- 
third  aHuunl  nicetin;;  this  year  nt  Hartford, 
commcnrliii;  at  ten  o'clock,  on  Weilnesday, 
August  lith,  Mcmhprs  must  furnish  llic 
peroiancnl  aecretiiry,  F.  W.  Putnam,  Salem, 
Mii«.4.,  with  complete  lltlea  of  all  the  popei's 
liu'y  propofo  to  prmcnt  iluriugibo  tDeetiaR, 
luKclher  with  an  estimate  of  the  time  re- 
quired for  rending  each  paper.  Each  title 
must  be  given  on  a  separate  slip  of  paper, 
with  the  full  name  of  Ibe  aullior.  The  titles 
muBt  be  furnished  to  the  setrctary  before 
tbe  day  appointed  for  the  ABsocIalioii  to 
convene.  Tbe  Association  will  at  this 
meotlDg  accept  tlio  act  of  incorporation, 
giving  it  a  legal  esisleiiec,  Anolbcr  mallei- 
lo  eotne  before  it  fur  rleliberation  will  be  the 
Dpff  eouBlitution.  From  (he  American 
Ifaluralixt  wu  learn  that  a  nionograpb  on 
"  Fossil  Butterflies,"  by  Mr.  Soitdder,  ia  soon 
to  bo  published  by  tho  A.isocitilion,  the 
ncocaaary  funds  havinf!  been  voted  by  the 
committee  on  Mrs.  Tliompaon'e  gilt.  The 
oHieers  eleoted  for  the  Hartford  meeting 
are  the  following:  Prtiidenf,  Dr.  J.  L.  Le 
Coote,  Fbiladelpliia;  Viet  Prtwiflftil,  Prof 
C.  S.  Lyman,  I4evt  Haten ;  Ptrmantnl 
Secrttarp^  F.  W.  Pulnom,  'fiairm.  Mass, ; 
OtiuTal  fircrtlnrti,  Dr.  A.  C.  Hamlin,  Hnngor; 
Trtrawfr,  IVilUtun  S.  Vaux,  Pbiladelphia. 

A  coKREsrosnEST  of  iniiJ  nad  Water 
relnlLB  an  insTouce  of  a  brood  of  chickens 
being  curoil  Ibr  by  a  cat.  This  brood,  liar- 
ing  been  Imtcbei!  very  early  in  tl\c  season, 
was  taken  from  the  ben  and  placed  in  ■ 
basket  near  n  kitchen  Crc.  Soon  the  eliicks 
were  ialri!.<u^,  and,  ou  search  being  made, 
were  found  in  an  up-.^lairH  room^  kindly 
tended  by  the  domestic  cat,  being  huddled 
close  to  her  tvsrm  fur.  They  were  relumed 
lo  the  kitchen,  and,  ihc  cat  slill  olainiing 
theui,  she  was  left  in  possession  of  her 
adopted  brood,  which  she  raised  loclileken. 
hood.  As  tbcy  grew  up  the  cat  would 
aeuumpany  tUem  in  their  ont-of-door  run- 
b!es.  lying  in  the  sun,  and  (oniUy  watiduug 
tbem. 

fioon  results  have  been  oblnined  in  tho 
utilization  of  «Gwag«  >■  Danlzic-    The  land 
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on  vbiub  it  is  nppliiil  )b  n^rly  pure  bu»I, 
and  (be  yii'M  of  itjc^agur-bcol  p'owti  cxi  it 
U  described  as  cnoi  inous,  while  ih*  pprct  nt- 
age  of  sugnr  ia  cquiil  lo  Cbnl  ohinini.tl  from 
roots  grovn  on  tbe  bcKt  soil  in  Gi>nnanj. 
Tbs  ilcfrease  of  tbe  dcnlli-rati.'  ot  llio  tona 
i»  caas'iitevuble,  and  lii<>  "waste"  litDda  have 
bcca  made  lo  yield  reniinicriitiTe  eraps. 

Tut  fortl-fourth  innual  mt-eling  or  Ibe 
Bcltieh  AesoeiitlioD  fur  Ihe  Adiiuiceincnt 
nl'  .Soifncu  Hill  be  liuid  at  llcirnel,  oomnicti- 
oing  WedneBda)',  August  19,  1874.  Frof. 
TjnduU  will  preaidu.  la  IS7D,  tbe  Aaso- 
rialion  meeti  BtBiitlal. 

The  annual  iriiio  production  of  llie 
United  Stales  u  eittiLuaii'il,  In  round  Dum- 
berfl,  at.  20,000, OiJi)  gallon?,  and  tbe  mar- 
Itel  valut  at  14,1100,000  dollnia.  Tbe  wine 
production  of  vuriuuB  Stutva  is  as  fol- 
lows: Caliromia,  S,ooii,ijOi)  pinona;  Obio, 
3,500,000  i  Ntw  York,  3,wu,(H.iO;  Mis- 
souri, 2,500,000;  Illinois,  V*|000 ;  Pmu- 
avlvania,  2,000,000 ;  Iowa,  400,000,  and  eo 
ou  downward. 

Tiir  Lancet  eiprcsBOB  the  opinion  that 
oftentimes,  in  falnl  explosions  of  pclroleuni, 
dcalb  \i  prodiiceil  inatatitnneously  bj  shock, 
rombualion,  and  anxslbciia.  Pclroleuni  is 
a  niillurc  of  boEnologiies  belonging  to  tbe 
mnrsb'pail  family,  wliieb  for  many  ytaia 
baVQ  been  rei'0|tiiited  as  powerful  nnicdlbet- 
icB.  SoiDP  BItetn  ycara  ago  an  attempt 
was  made  lo  introduce  one  of  thein,  the 
h^ilrid  of  aiuyl,  us  a  eulistilule  for  cbloro- 
fonn. 

In  Canica  (he  octopna  is  an  estecincd 
article  of  food,  in  fncl.  a  "  great  delicacy." 
It  is  Grtt  buUed,  and  Ihea  ruaaled. 

Wi  are  pleaded  lo  Icam  Iliat  Mr.  J.  P. 
Lesley  has  been  appointed  geoloeist  in -chief 
tocooduelanewsuiTey  of  Ihe  Slate  of  Penn- 
■ylTinia.  The  remits  of  ibis  survey,  as  has 
been  pointed  out  by  Mr.  MacFarlnnd  in  a 
mcmoriiil  to  the  PeanFylmiiin  Leiilslaturc, 
csDUOt  fall  to  be  eiccedinglv  liiiporlBut.  A 
more  compelenl  mun  thun  Mr.  I*?ley  could 
Dot  have  been  found  for  the  ofEee  of  chief 
geologiat, 

Thi  Royal  Agricultural  Society  of  Eng- 
land baa  made  a  grant  of  £l'Xi  lo  Prof. 
Do  Bury,  of  Straabnrft,  to  enable  hiio  lo 
luaka  a  special  iDTCBligntian  into  Ibc  life 
bislory  of  tbe  potato  ftmgns,  prronoi^ra 
in/atani. 

Tin:  third  meeting  of  the  French  As- 
sociation for  tbe  Advnncemeul  of  Science 
Opena  at  T.ille,  on  the  20lh  of  Aucunt,  eoii- 
UnuinR  till  the  27tli.  Prof.  Ad.  Wurti,  Ihe 
dlstiiicuiahcd  chemist,  is  president  of  tlie 
Aisocialion  forthu  current  year.  The  local 
committee  includes  the  chief  ontnhilities  of 
Lille  and  of  the  Dcpuimeat  du  Kord. 


ANorim  new  nrtiKcIal  tloni', 
to  the  Milling  anil  Seimtffie  /Wh, 
been  brou^lii  oitt  in  California, 
cesa  of  manufuciure  U  not  gtten, 
said  to  be  simple  and  cheap.  Th« 
impereiouB  lo  luoialure,  Brv-proor.  I 
senis  a  Soe  nppMirBnce.  It  tuaj  h 
faciured  on  Ibe  spot  nbrre  it  is  «■ 
use.  and,  rerjulring  no  subsequent  I 
blocks  of  any  uze  can  be  cnpluycd 

With  the  present  year  Ibc  I 
annual  international  ekbibiti^^ns  i 
Kensington,  Loudon,  will  oeise.  A 
Id  Jron,  lUe  undertskin);  sppean 
been  manit/fd  to  death,  the  titr* 
tinkering  of  the  commissioner*  had) 
oilierwise  well-dlspnsed  iiMnuflulU 
tradesmen  out  of  Uic  cibibliloiitb 

U.  PLl^c^o^,  with  whoso  lal 
readers  are  lUcailiiir,  lia4  succci^'InII 
■ng  directly  lo  an  im  porta  I  ion  of  J 
vines  into  Fiance,  in  ISi'-'i^  the  11 
pest  now  raviging  the  lineyatil* 
country.  Be  baa  faund  at  Rwjl 
plantation  of  IM  American  ilodt 
dale;  from  that  year.  All  Ihe  oil 
in  the  neijib  hoi  inc  districts  bate  ba 
destroyed,  while  these  -\mtrican  t1 
intact.  Though  Ibeir rootsarecut) 
ihe  para.>ile,  their  foliage  and  fmll 
good.  )t  was  at  Rofjucmarc  that  ll 
vine  disease  first  made  its  appfl 
1833,  Bud  then  extended  In  ertrj  i 
It  begins  lo  be  odmilled  nam  It 
that  ihe  only  protection  a^ainit  thi 
icru  is  lo  be  fonnd  in  Ihc  Inlivdi 
American  tines. 

Abticle^  on  which  Bonr.paslc 
used  are  often  injured  hy  raULCI 
the  paste  has  btcotue  dry  and  tal 
can  be  prevented  by  iDiiing  a  tm 
tity  of  corrosive  nublimate  wlih  tl 
Those  who  have  tried  this  ftva 
harmless  to  persona  handling  It,  as 
picte  safeguard  agaisst  (he  rata. 

In  his  work  on  Ihe  "  InBuniM 
csls."  Ebermayvr  gives  a  taUxif' 
tions  showing  Ihe  icmiierstmx  "f  I 
covered  by  snow  during  the  rilnii 
weather  of  Itcocmber.  l«;i.  Ml 
on  Ibe  Stli  asd  ISIIi  of  Dcc^ibrr,  1 
lempersluro  of  Ilie  air  fell  u>  Sn.l 
n  hilt:  the  luniperaluit- (•!  Ihr  eanb 
the  FDOw  was  no  hiwvr  than  U 
four  feet  below  it  wis  43.S*. 

The  sevmlb  meeting  of  Ifao  InMt 
Congress  of  Prehistoric  Arch—ll 
Anlhropology,  will  open  at  Sloekl 
Friday,  Augiisi  ",  1814.  and  win  < 
till  Sunday,  August  lAlh.  Tli«  Jf^ 
of  Sweden  gitei  Sn.QOU  franc*  W  di 
cipcnsee  ol'  tbe  CoBftcM. 
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y. — Intellectual  Characters, 

~^EXTLEMEX:  I  resDme       diacourse  for  the  fifth  time  on  the 
Bsme  subject.    You  have  already,  on  four  ditfuront  occasions, 
Vdied  miiD  ;  and,  agaio.  man  is  the  subject  of  this  lecture. 

On  ih«  preceding  occasioDS  I  ran  over  some  of  the  general  ques- 
■tllint  ari^e  coDcerniiig  the  history  of  the  humaa  raco.  Depeodiog 
tttid  cxi'Iusively  upon  science,  I  have  sliowa  that  this  Rpeciee  is 
ifqite;  that  all  men  are  of  the  same  specIeH ;  and  that,  in  conse- 
nice  of  tliia  fact,  they  ought  to  regard  each  other  as  brothers,  what- 
er  t4«  color  of  the  skin,  whatever  language  they  Bpesk,  whatever 
iintry  tliey  inhabit. 

Thin  spec-ies  at  first  occupied  a  very  limited  part  of  the  globe.  It 
tad  all  over  the  globe  at  an  earlier  epoch  than  was  formerly  be- 
Hd;  more  recent  researches  have  demonstrated  that  man  esirted  in 
aloog  wilh  ihe  hyena,  the  elephant,  the  rhinoceros — that  ia  to 
tlong  with  animals  seen,  in  our  day,  only  ia  distant  countries. 
Al  man  appeared  at  first  on  a  restricted  point  of  the  globe,  and  is 
ttd  to^y  everywhere,  it  is  evident  that  he  has  traveled  in  all 
ivetlona  ttom  his  centre  of  creation,  ani  peopled  the  earth  by  migra- 
■0  mnoh  as  do  the  Europeans  at  the  present  time.    These  joumcy- 
D  have  exposed  him  to  all  the  infiuenocs  which  can  be  encountered 
tho  8Dr£ace  of  our  planet,  and  he  has  become  acclimated  every- 
Wre  as  we  ace  him  to-day. 

In  the  study  of  general  questions  relative  to  the  history  of  our 
ecivs,  we  bud  to  ask  what  was  the  origin  of  man. 

On  this  point  I  have  been  obliged  to  confess  the  insufficiency  of 
tiul  knowledge.    But,  if  I  was  not  able  to  aav  whence  man  came,  I 
vot.  T.— SS 
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could  say,  in  tlie  iiame  of  science,  Vrbence  he  did  not  come;  I  oonld 
affirin  tLat  oar  ancestor  vas  not  an  animal — neither  a  monkev,  nor  t 
seal,  nor  any  other  animal  wbatever. 

At  our  last  meeting  we  commenced  the  study  of  the  general  cliu- 
actors  presented  by  the  human  spceieB,  and  wo  examined  its  plnjiieal 
churactere;  that  is,  those  which  may  bo  drawn  from  the  body  8tu>iieJ 
in  a  state  of  health  and  of  disease.  "Wc  were  led  also  to  paea  id  I^ 
view  ils  exterior  characters,  its  anatomic  characters,  physiological  and 
pathological.  We  thus  obtained  an  idea  of  the  general  nature  nf  man, 
considered  exclusively  from  an  organic  point  of  view.  Well,  ll"' 
Study  of  man,  in  hia  materia!  relations,  led  us  to  the  conclusion  thv 
there  is  but  one  human  species,  so  that  it  confirmed  the  rrsulUll 
which  we  arrived  in  our  first  lectures. 

But  is  the  body  all  of  man  1    And,  after  studying  the 
being  that  strikes  our  senses,  is  there  nothing  more  to  study?  Sc: 
will  answer. 

When  a  naturalist  studies  ants,  ho  is  not  content  with  describ'" 
the  thorns,  the  abdomen,  the  jaws,  otid  Ihe  legs.    He  ehows  abo  ho 
tbey  construct  their  ant-hill, 'and  to  what  use  its  chambers  nre 
tinedj  its  galleries,  where  so  many  and  such  divers  things  are  no 
he  shows,  further,  how  tbey  raise  their  lari-fE  and  their  young  " 
how  they  hold  in  captivity  the  plant-lice  destined  to  famish  in 
ment  which  tbey  secrete,  as  do  the  cows  and  sheep  we  keep  in 
stables. 

When  a  naturalist  gives  the  history  of  bees,  he  does  not  Uisilli 
self  (o  a  description  of  their  body  and  wings;  he  is  careful  lo 
Low  they  build  their  hives,  gather  and  knead  the  wax  to  construct 
comb  in  which  they  deposit  honey,  the  first  sweet  known  lo  " 
He  calls  the  attention  of  the  reader  or  listener  to  that  unique  f 
always  alone  in  each  hive;  he  shows  the  respect  and  care  that 
bee-workers  have  for  this  female,  who  is  at  once  their  queen  ab^ 
mother. 

In  other  words,  the  naturalist  studies  the  inatincta  of  the  aoU 
the  bees. 

When  he  attempts  the  history  of  man,  shall  he  put  asiilo 
which  in  him  represents  these  instincts  ?   Evidently  not. 

Consequently  he  must  not  stop  with  the  body.    He  must  cow 
the  intelligence  which  is  in  us,  and  which,  up  to  a  certain  point, 
have  in  common  with  animals;  he  must  show  that  it  is  ihit  olo~ 
of  our  being  which  recognizes  the  outer  world,  which  jud^CAf 
sapires.    His  work  will  be  very  imperfect,  if  lie  neglects  ihi* 
thipg  of  which  the  nature  escapes  us,  but  of  which  the  power  ii 
that  through  it  man  has  not  only  vanquished  all  animals,  vli 
their  defenses,  their  size,  or  iheir  strength,  but  he  has  overtwnw 
made  to  work,  as  his  servants,  even  the  immutable  forces  of  the  i 
mate  world,  achieving  all  distances,  thanks  to  the  railroad  I  oo 
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,  tb&nkfi  to  the  telegrapli  1  and  even  annibilating  pain,  tbanks 
form  1 

^  Oilong  with  the  material  ctiaractcre  which  we  Bludied  at  our 
tore,  we  now  take  up  inteilectual  ciinracters. 
lour  distinct  intention,  iu  taking  np  characters  of  a  nature  do 
p  to  remain  exclusivclf  on  the  ground  of  science. 
Juiow  the  existence  of  facultii'S,  and  we  sliall  point  ont  their 
loeral  manifestntions;  but  we  shall  have  no  concern  witli  the 
[f  these  faculties.  In  a  word,  we  are  not  philosophers.  Here, 
Boeding  lectures,  we  shall  remain  a  man  of  science — a  natural- 
nothing  else. 

m  be  impossible  for  me  to  examine  these  charaotera  in  dctaiL 
leglect  several,  and  limit  myself  to  saying  something  on  Ian- 
3q  writing,  on  the  fundamental  forms  of  society,  on  industry,-- 
IresB. 

an^vaye. — It  will  not  be  denied  that  the  most  CBsential  of  all 
afestaiioDS  of  intelligence  is  language. 

imals  have  voice,  man  alotie  has  speech,"  Tliis  phrase  is  from 
mt  pMlosophio  naturalist — from  the  great  Aristotle,  who  lived 
6r  centuries  before  our  era ;  it  is  as  true  to-day  as  it  was  more 
b  thousand  years  ago.    In  fact,  man  alone  possesses  articulate 


lyoa  all  know  that  the  manifestations  of  speech  vary  from  peo- 
peoplc.  Each  of  these  manifestations — the  languages,  as  we 
fi — constitutes  one  of  the  most  essential  characters  of  the  dif- 
Bman  groups.  You  all  know  a  German,  a  Spaniard,  an  Kiig- 
^  by  hia  language.  But  this  is  not  the  limit  of  the  Bcieniitio 
tice  of  this  character.  Unhappily,  I  cannot  here  cuter  into 
■  I  shall  only  attempt  to  show  you,  in  a  few  words,  how  the 
f  language  throws  light  on  the  history  of  human  groups,  even 
^e  of  those  who  have  lost  all  historic  data, 
'know  that  in  France  other  languages  than  French  are  spoken, 
k,  on  all  sides  of  ua,  we  find  the  Gascon  in  the  south,  the  bas- 
ic Brittany,  the  Alsatian  in  Alsace,  etc.  Whence  cornea  this 
^of  language  among  a  people  at  present  so  remarkably  homo- 

ftOBWora  this  question.    It  teaches  us  that,  until  a  certain 
igoedoc,  Alsace,  Brittany,  formed  ao  many  separate  states, 
:h  Ub  own  language.    From  this  fact  we  are  enabled  to 
^nant  consequences. 

b  wc  encounter  a  group  actually  designated  by  a  single  name, 
ia  wo  find  in  this  group  secondary  groups  speaking  diverse 
lea,  we  may  almost  to  a  certainty  conclude  that  formerly  all 
^ndary  groups  had  their  individual  life,  their  political  iude- 

ady  of  language  conducts  ua  still  further. 
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WbcQ,  io  place  of  mere  jiixtapoBttioi],  each  remaining  iq  the  pi 
it  has  occupied  for  an  indefioiie  lime,  the  diflerent  rations,  friim  (tiy 
cause  whatever,  come  to  be  mixed  together,  they  each  bring  their  ba- 
guage ;  and,  iu  consequence  of  the  fusion,  each  brioga  his  purt  tit  llie 
language  that  becomes  common.    A  language  so  formed  is  s,  nib«d|| 
language,  which  consistB  of  words  and  turns  of  phrases  recslllog  tlifl 
mother-languages  which  gave  it  birtb.  H 

Hei-e,  again,  history  shows  us  that  this  thing  has  actually  betfl 
done.    The  English  language,  for  example,  bas  words  and  eiprcisionn 
which  bring  to  mind  the  languages  of  all  the  races  that  have  bcvn 
mixed  and  confounded  in  that  isle. 

Consequently,  when  wo  enter  for  the  first  time  a  country  of  ffliifli 
we  know  not  the  history,  and  find  a  population  presenting  iti  ilsl.ni- 
guage  words  and  phrases  borrowed  from  other  languages,  on  iljerij;hl 
and  on  the  left,  we  are  authorized  to  conclude  that  this  popnlatiun 
rcBulta  from  the  mixture  of  anthTopological  elemenle,  which  imply  tli( 
linguistic  elements  themselves. 

We  may  go  still  fui'lher. 

Language,  yon  know,  changes — is  transformed  with  lime.  Ttit 
French  language  of  our  day  is  not  the  French  of  five  centuries 
the  Frencbmau  of  to-day  must  study  specially  and  with  dictionirirt 
before  he  can  read  Ihe  French  of  the  past. 

So,  langunge  alters,  changes,  even  when  there  has  been  no  S» 
placement  of  population.  And  all  the  more  when  immigration  IsK^ 
venes;  if  mixtures  occur,  the  language  will  be  altered,  and  a  dcwIm- 
guage  will  arise.  This  new  language  may  differ  so  much  frnai  ih* 
primitive  one  as  to  appear  at  first  to  have  no  resemblance  to  it.  Thli 
may  happen  not  only  for  one  people  and  for  one  language,  bat  (of 
many.  A  language  may  also  become  the  mother  of  many  didinol 
languages.  But  these  daughter  languages  always  preserve  somrihicf 
in  common  with  that  from  which  tbcy  descended ;  and  men  who 
made  these  questioos  the  object  of  continued  study,  the  linguists,  klto* 
very  well  how  to  discover  the  filiation.  They  know  how  to  rise  (k* 
derivative  languages  to  their  primitive  tongues.  In  this  way  tiej 
attach  together  people  that  were  thought  to  be  very  distinct  btcan* 
they  spoke  languages  that  at  first  seemed  very  different. 

It  is  by  this  study,  wholly  recent,  but  which  for  some  yean  1«* 
advanced  with  the  stride  of  a  giant,  that  we  are  able  to  niiilti  ia  H* 
source  most  of  the  people  who  now  cover  almost  the  whole  of  Enrop* 
such  as,  on  the  one  hand,  the  French,  the  Germans,  Lb«  Swc^c*,  n 
the  Spanish;  and,  on  the  other,  the  people  who  inhabit  Persia 
the  valley  of  the  Ganges.    These  people  constitnto  what  ifl  called 
Aryan  race. 

More  marvelous  still,  thanks  to  the  oompsriaon  of  languga^ 
philosopher  of  Geneva,  M.  Adolph  Pictet,  was  able  to  trace  a  wrt 
history  of  the  primitive  Aryans,  the  common  parents  of  Euro 
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and  Indiatia.  He  retraced  their  manner  of  life,  and,  althoogh 
t>cy  left  Qo  historical  data,  be  bus  ebown  almoBt  in  detail  tbe  poiut 
'f  civilizaiion  at  whicb  tbey  had  arrived. 

I  cannot,  yoa  know,  enter  into  dclaila  relative  to  this  science,  nt 
Qce  so  recent  and  already  co  immense  that  it  has  been  called  com- 
larstive  linguiatio  ecicDce.  I  can  only  indicate  the  great  divisions, 
lecaose,  perhaps  I  shall,  by-snd-by,  have  to  refer  to  them. 

All  the  languages  spoten  on  the  surface  of  the  earth  have  been 
liriiled  into  three  fmidaniental  groups ;  these  are  the  monoayllahie 
'arijfuaffis,  ihe  agglutinative  langvage»,  and  the  JlexihU  lariguafftn. 

The  monosyllabic  languages  are  the  most  imperfect.  Each  of  their 
words  consists  of  one  syllable.  As  an  example,  I  will  name  the  Chi- 
nese, which  is  a  monosyllabic  language,  par  excellence.  In  Ibis  lan- 
guage each  word  presents  itself  with  a  sense  perfectly  absulule,  and 
the  delicacies  of  our  language,  even  the  distinctions  of  time,  of  place, 
of  going,  of  coming,  etc.,  can  be  ironsloled  only  by  a  kind  of  para- 
phrase. 

The  agglutinative  tongues  form  the  second  stage  of  language; 
here  there  are  words,  placed  after  the  fundamental  conception,  which 
serve  10  modify  the  primitive  sense — roots,  to  employ  the  espression 
U  use.  As  examples  of  agglutinative  languages,  I  will  name  the 
negro  languages,  and  those  spoken  by  yellow  people,  and  also  by 
Very  small  numbers  of  white  people. 

Finally,  the  highest  development  of  language  is  that  of  flexible 
uage,  so  named  because,  by  simple  changes  in  the  termination  of 
■  word,  we  can  change  and  modify  the  absolute  sense,  and  make  it  ex- 
press divers  shades  of  meaning,  thus:  /  tpeak  now;  I  ghall  apeak 
to-morrow.    Almost  all  the  white  races  speak  flexible  languages. 

n,  WriCinff. — Speech  is  evidently  the  first  element  in  the  forma- 
tion of  societies ;  writing  is  the  most  essential  element  of  the  progress 
nfthese  flocieties.  It  is  speech  Jixed.  This  alone  permits  the  trans- 
(nimon  of  the  results  of  our  efforts  to  the  most  distant  descendants — 
Vt  the  acoamnlation  of  the  treasures  that  each  generation  has  sepa- 
Wely  acquired.  I  should  like  to  dwell  upon  its  history;  but  I  ehonld 
be  drawn  too  far,  and  so,  for  writing  as  for  language,  I  can  only  indi- 
cate a  few  facts,  ' 
Almost  with  the  lowest  savages  we  find  means  to  aid  the  memory, 
and  servo  as  souvenirs  of  events  to  whieh  more  or  less  importance  is 
•tlached.  These  are  called  mnemonic  signs.  They  are  sometimes 
>l<ioe»,  sometimes  pieces  of  wood  shaped  in  divers  ways,  A  mode  of 
•t^)ul  to  the  memory,  fonnd  in  both  the  Old  and  Ibe  New  World,  con- 
in  uniting  packages  of  strings  of  different  colore,  on  which  are 
Sudn  knots  of  divers  forms.  These  are  called  qxiif^tis.  You  make, 
•o  to  speak,  a  quippu  every  time  you  tie  a  knot  in  your  handkerchief 
t«  enable  you  to  recall  something. 

Picturing  objects,  men,  events,  in  a  more  or  less  faithful  manner, 


Si8 


THE  POPULAR  SCIENCE  MOXTIIIY. 


Is  nol  writing ;  it  is  what  ia  called  pictoijraphy.  Such  are  those  grow 
representations  employed  even  to-day  by  the  Indians  of  Korlli  Aow 
icB  to  transmit  information  (Figs,  1  and  S.) 


ta.  1. 


>  .  '  » '  i  T  ' . 


ISDIAV  HUK'LETTEL 


UxnjiTiiTiOR  ur  Ftii,  1.— Ob  OQfl  occi»kon  a  p^rly  of  ^rxplorcm.  nlLb  (wo  InjlUb  ^xililn,  rca 
tnornltiij,  Jmt  onllii'j  wore  SbQUt  to  uLnrT.  n  jmlc  fiiicli  Ui  ibe  illnttlnn  Tb*"y  worn  piliir,  aiiiti*. 
lni<  M  ilui  lop  1  plKce  bftrk,  coTon^i]  kb  dnii«  Cu^h  vliU-b  wre  lutrutJe'l  fur  rb^  InrtiniUEl'* * 
mt^ii  I'lber  lUflLaQs  wTiu  lul^hL  pAM  IbAl  q-nj ,  Tbis  i4  rt-pn'^CQTi-rJ  ]□  t'lc.  ].  No.  I  rvprwuUit' 
fJufiulEGrTk  ofllctrr  iD  connnnnd  of  ttio  pan  v.  la  draiVD  viih  a  ^  word,  io  ilmolp  hit  fwik 
V  doiiT'tiMt  Uia  ^ticrolary,  lie  1#  rupr^fif-Dli^d  a»  boldliii-  a  book,  thr  ]ii<Uiti#  lurTlfi^  BjMltnlM 
libii  lu  AUDrnrr     No,  3  ri'iirofiupTA  llio  ct'^loi-iflt-  Appitiprifttrlj  IndWtrtI  hj  1  I' 

Nnfl,  4  and  fi  an  attacAef;  No.  ft  tho  Lhlerpftlpr.  Tbo  I'rouif  "T  fli^nrft  markod  'A  rvpfr**" 
iikfabtry  loldl^n,  each  of  whoin,  m  tliown  nr"ui>  No  )U.  wHs  ■mod  willi  m  T^iuskol 
iE-'i>fili:it  EhitL  ihej  had  a  ftt[>arBEfl  llro.  elihI  conMi  ruled  a  ccpamTi*  mrB*.  tior^  7  Khil  K  ] 
Ibc  two  CMppDHA  i^tdcK  Thcpo  Bra  the  ubij  bbfbAa  flmin'b  'Inwii  nUbont  Ihr^  illiO 
In^:  pymhol  of  a  b4i.  Tti\t  via  Ibu  chAnicit^mTLc  flcliod  on  br  ibrin,  mxl  i^>'iti-iAJlT  < 
by  (be  iDdiufl.  to  d!0tfbi^lfib  (Tie  r«d  ffom  IbP  »«.    No*- 11  "nil  13  rvprr<T:«l  1  , 

beo  and  a  j^n^f^o  lonul^-c,  wMch  cnnBiUnlod  tb^  «Qin  of  ihc  prwvd^nt'  liny'*  <'Iim»h  nld^*" 
nLvn  At  Ihe  ebcaDipciubl.    The  iDclliulton  uf  tbo  p6\o  wai  dcst^i^d  to  whvyi  thf  roifH* 
0Qed:  uid  Ibm  were  Itarcc  Iiackn  ia  it  hflo^-  ibe  tPujW  ofbark.  (o  IndlLalo  Uic  rtUiuifd  IrM*  j 
of  LbU  pATt  of  ibe  Joani«v,  cunipiiTlii^  l^m  wnltr  lo  n^sIcr 

fiii-j^iiATiDH  or  Fid,  a.— This  flt-uro  tuya  ibt-  Mnurtpiij  of  Wingrnjufifl,  a  now^  '^^^^ 
DHiwmA-  No.  1  ultowfl  Ihnl  U  hrjloD^-vd  lo  tbr  oldo*(  (jruirh  (if  tbo  Irlb^.  nrbl'b  dk  "^l 
low  un  tln?lr  pymbof.  No.  2  la  hit  foftfri,  or  *jiii>iol;  No.  3  Ie  IhO  aid,  and  ITn-  plniiiPtrtfJ*  I 
eoni  Ion  w*r-pBr11PM  In  whirb  b*"  Wna  tn^sscCt-  Tboso  ftj^r^q  on  the  U-M  rfjirr'-rnl  Ih*  ™P''3l 
wLicb  bp  made  \a  UA<:b  of  li\i  osrorfllonit^  lb{-  men  belo^  dlnlTir^lelicd  from  Lbe  irtfD>'Q4iB| 
the  cdptLvoB  bfiine  dDEiuEn-d  by  hnvlbi;  hctiii,  wblln  a  mAu  wtTlnmt  bL«  bcAd  l>  of  «ODn«  >  ■'J 
miiD.  Tbo  cvDtnJ  fluDri'*<  n-prtrfloul  tbrto  fori*  wbk'b  be  BtLticbod;  Nn  6, 4<oe  ou  Lil^lWl 
No.  ft.  Uint  uf  DetraU;  Aird  No.  10,  Fort  Pht  At  ibfl  )ann\an  at  Uio  Alleybuij  tM  ito  H^^J 
f^Hbela.  Qlie  nluplaj;  alrukol  doDole  Ibouiuabof  of  btil  followi-n. 

When  the  object  figured  hae  a  conventional  signification,  dUTI 
Bay  that  writing  baa  begun.  For  example,  the  idea  of  prudence  won^l  J 
be  represented  by  a  serpent,  that  of  force  by  a  Iion»  Thia  mafintrtJ  | 
translating  thought  is  symbolic,  idt^ographic  writing.  It  prt*»'D^> 
many  atiiges.  The  hieroglyphics  seen  on  Egyptian  and  llfi^"^'" 
monuments  belong  her G»  But  all  these  eiguB  do  not  const itulc  w*^ 
table  writing. 

In  reality,  tbla  appears  only  vhen  the  signs  employed  r^pp 
the  sounds  of  the  language.    After  reaching  tbis  point,  wntiog  >p 
presents  two  very  different  stages.    Each  syllable  may  have  it*  p"* 
ticular  character;  or,  better  atill,  the  elements  of  the  syllable  nstt 
represented.    Thia  last  form  constitutes  writing,  properly 
Ilis  this  tliut  we  employ.    The  collection  of  stgus  we  call  an  kip 
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et;  and  this  alphabet,  which  constitates  the  firet  step  of  elcmeDtary 
kstraciion,  is  certainly  one  of  the  most  marvelous  inventions  of  the 
uman  mind.  So  almost  all  the  aucicnts  attributed  tu  it  a  divine 
rigin. 

UL  J^imitive  Fonns  of  Society. — As  I  just  said  to  you,  it  is  liy 
Ogoage  that  societies  begin,  and  by  writing  that  they  make  the 
flUest  pro^^sa  in  civilization.  But,  before  they  attain  civilization, 
ley  have  long  halting-places  to  get  over,  and,  regarding  the  enaenj- 
!u  of  the  human  races,  we  see  three  very  distinct  kinds  of  primitive 
Kiety. 

The  lowest  degree  of  human  at<3ociation  is  people  that  hnnt  and 
lb;  und  this  inferiority  10  easily  explained.  A  society  composed 
ntirely  of  hunters  cannot  be  numerous,  becanse  it  must  live  on  the 
;«me  it  kills.  Therefore,  a  great  space  Is  needed  to  nourish  a  sparse 
ttpniation.  Besides,  the  hunter's  chances  are  for  the  day;  he  is  never 
ure  of  a  living  for  to-morrow.  This  incessant  uncertainty  prevents 
lim  from  directing  his  intelligence  toward  more  elevated  subjeotft. 
lonters,  besides,  have  incessantly  to  watch  their  hunling-grounda  to 
went  encroachments.  In  other  words,  the  hunter  is  the  image  of 
rn.  Wars  easily  arise  between  neighboring  populations  placed  in 
ieniical  conditions.  These  wars  are  without  mercy,  for  each  prisoner 
I  one  more  mouth  to  feed  ;  kill  liinj,  then.  Hence,  hunting-tribes  are 
Imost  inevitably  courageous,  sometimes  heroic,  but  warlike  and  cruel. 

As  soon  as  man  domesticates  certaiu  animals — cattle,  sheep,  or 
iunas — as  soon  as  ho  becomes  pastoral,  his  to-morrow  is  assured.  He 
M  at  once  begin  to  occupy  himself  with  something  besides  his  food ; 
lodwe  see  societies  of  this  kind  begin  to  make  progress.  Ilowevcr, 
KUtoral  people  need  vast  spaces  for  their  animals ;  these  promptly  ex- 
ivm  the  herbage  of  a  canton;  it  becomes  needful  to  go  elsewhere 
ittwfood  for  the  animals  which  supply  milk  and  flesh,  the  nourisb- 
Dmt  of  the  master,  and  so  a  pastoral  population  cannot  exist  in  great 
imnbors.  Tiiey  easily  become  nomadic.  In  their  migrations  the 
lordea  meet  and  dispute  by  force  of  arms  for  the  precious  pasturage, 
Ito  breaks  them  up ;  but  prisoners  may  be  utilized  by  the  coo- 
■■or,  and  their  food  will  not  be  a  great  sacrifice.  They  are  spared, 
mi  (lavery  is  bom. 

Society  takes  its  third  form,  when  man  finds  that  the  vegetable 
lingdom  furnishes  more  abundant  and  reliable  food  than  that  ob- 
tined  from  animals — when  he  becomes  an  agricitUuHst.  Besides, 
igriculture  gives  him  leisure.  His  manners  soften.  War,  when  it 
•Klks  out,  becomes  less  cruel.  Prisoners  employed  to  work  in  the 
l«Id  can  render  services  more  and  more  considerable.  Slavery  be- 
«M«  serfdom.  Relieved  from  imperious  material  necessities,  the 
ittlUgonce  of  the  master  awakens  and  enlarges,  A  true  civilization 
»y  arise  and  grow  among  agriculturists. 
Contaries  ago  Europeans  attained  a  social  state  permitting  the  de- 
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giee  of  civilizaiion  ot  which  -vre  are  eo  proud,  and  this  Irada  ne  lo 
make  an  obscni'atioD. 

Too  often,  under  the  iuSuence  of  our  actual  superiority,  we  ditduD 
the  people  who  are  behind,  vLctber  in  the  pastoral  state  or  io  the  iiue 
of  hunters.    We  proclaim  tlioiu  incapable  of  reaching  our  level. 

This  opinion  ia  nowhere  justitied.  Forget  not  that  we  have  paucil 
hy  the  same  halting-places.  Forget  not,  above  all,  that  many  cirili- 
tatioHB  have  preceded  our  own.  Two  thousand  years  before  onrm 
the  Chinese  raised  monumentB  that  still  excite  the  admiration  of  traf- 
elcrB,  cultivated  the  mulberry,  raised  the  silk-worm,  and  posseawd 
notions  of  astronomy.  Egyptian  civilization  vi  still  more  aocieiiL 
You  saw  proof  of  this  at  the  Universal  Exposition.  In  the  wnipli 
raised  nnder  the  direction  of  K,  Mariette  you  must  have  oHoiind, 
among  other  things,  that  magnificent  statue  of  Cbefren  placed  it 
bottom  of  the  hall,  and  which  dates  4,000  years  before  our  era. 
this  time  we  were  true  eavages,  covered  with  the  skins  of  hi-a»Ifi,  s 
carrying  on  our  persons,  under  the  pretest  of  embellishing  ourwiv 
paints  and  tattooing  like  those  of  the  most  backward  races  of  oar  u 
day.  The  effect  of  this  should  be,  on  the  ouo  band,  to  swakeoov 
modesty,  and  on  the  other  to  render  ng  indulgent  to  people  vhoBt 
yet  at  the  point  which  we  have  escaped. 


Tia.  i. 


TV.  IndiiKtries. — It  is  in  lln'  midst  of  primitive  societies  that  inJi'*' 
tries  are  bom  and  flouriBh.  However  low  a  people  may  lie,  it  al«  :ij» 
its  own  proper  industries.    Man  is  essentially  an  indui>triou«  btinc. 
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Castries  eappoee  nteQsils;  aud  the  matter  of  wliicb  these 
re  uiBile  furnislioa  the  means  of  determiniag  to  a  certain  es- 

degree  of  civilization  attained  by  people  whom  we  know  only 

I  ihey  have  left, 

f  begiDDing  we  ece  Etooe  alone  used  to  fabricate  uteneila  and 
for  tlieee  two  things  proceed  together.  Everywhere,  man 
t  content  to  shape  more  or  less  perfectly  matter  furnislied  liim 
biL  Look  at  these  sumpled  of  stones  (Fig.  3)  which  have 
I  listcheta,  whether  for  domestic  use  or  war.  You  see  they 
pned  very  Bunply.  These  objects  came  from  our  soil ;  they 
Br  firat  ancestors  and  attest  the  truth  I  have  juat  stated, 
pportion  as  man  progresses,  he  is  not  content  simply  to  shape 
B;  bo  polishes  it.  llis  first  attempts  in  this  way  are  coarse 
[  At  first  the  edge  of  the  hatchet  alone  is  polished.  Later 
hatchet,  and  sometimes  in  a  remarkable  manner  (Fig.  4). 

Fia.  1. 


atchcts  as  well  as  the  knives  are  generally  of  silex,  that  is, 
'ea  of  atone  which  formerly  served  as  flint  in  striking  fire, 
explains  why  it  was  chosen  for  these  purposes.    When  it 
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began  to  fail  they  conld  employ  others.  Finally  tliey  fell  htei  on 
ahella,  and  it  is  imposHible  not  to  admire  some  of  their  works  execnted 
with  euch  imperfect  ioatrumeDta,  with  fragments  of  ftODC  le^s  hiri 
tlinn  our  sllez,  and  the  dkbris  of  marioe  ehella.  After  Etone,  appeareil 
the  metals;  but  not  iron,  of  which  we  know  so  well  the  uses  and 
which  alone  has  made  possible  the  miracles  of  our  modero  indasirr. 
Copper  and  bronze  preceded  iron ;  in  America  copper,  in  oar  Europe 
bronze,  came  after  elone. 

Finally,  iron  made  its  appearance,  and  muj 
eTidenccB  prove  that  from  its  first  discoTerr  in 
value  was  understood.  In  the  gymnaslic  pIiTt 
celebrated  by  Achilles  on  the  tomb  of  his  frifiiJ 
Patroclua,  at  the  epoch  of  the  Trojan  Wtft 
twelve  centuries  before  our  era,  a  mass  of  iron 
is  proposed  as  a  prise,  and  Achilles  biauclC 
speaks  of  its  importance. 

The  diversity  of  material  employed  in  ut«ii- 
eils  marks  the  true  stages  in  the  history  of  U- 
oient  peoples.  At  this  time  we  geDerallr 
mit  as  distinct  periods  the  age  of  stone,  i)>e 
age  of  bronze,  the  age  of  iron.  The  ag*  of 
atone  is  divided  into  two  periods,  accoiding  u 
the  utensils  and  weapons  were  polished  or  oulf 
shaped.  It  is  to  this  most  ancient  period  ibU 
the  population  belonged  which  lived  in  ISnnpt 
with  the  elephant  and  rhinoceros. 

I  must  refer  you  to  the  special  histofj  of 
the  several  races  for  further  details  of  th^if  !»• 
dufltries.  But  I  will  add  a  few  tacte  10 
preceding.  Let  us  speak  a  word  about 
warlike  industries. 

Wherever  human  society  exists,  we  find 
stmmenta  of  war.    After  the  need  of  ft 
seems  the  most  pressing  w.int  of  man  is  lo 
or  enslave  his  kind.    We  may  say  that  mtt 
a  warlike  being. 
Among  the  lowest  people  of  the  globe  we  find  offensive  and 
wve  arms ;  and  everywhere  those  at  the  bottom  of  the  scale  ast 
us  by  the  ingenuity  of  these  arms.    The  Australians,  certainly  ■ 
inferior  people,  use  a  not  very  large  but  very  thick  shield.  Tlieif 
in  parrying  strokes  is  most  remarkable,  as  all  travelers  admit, 
same  people  oso  curiotis  weapons ;  one,  called  ibe  booTn^raiiff  (Fig- 
is  a  bit  of  hard  wood,  very  flat,  sharp,  and  more  or  less  curved, 
inhabitants  know  how  to  throw  this  little  piece  of  wood  so  that, 
it  has  struck  the  enemy  or  the  game,  it  rises  in  the  air,  turns,  and 
into  the  hand  of  the  thrower.    The  boomerang  realizes,  then,  tb« 
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hanled  arms  epoken  of  in  tlio  old  fablea — arms  which,  after  having 
itruL'k  the  mark,  come  back  themselves  to  their  posBeasor. 

y.  Dress. — If  I  point  out  eome  facts  relative  to  dress,  it  is  to  show 
yoQ  how  much  of  connection,  of  real  resemblance,  there  is  between 
the  moat  savage  and  the  most  civiliKed  people. 

Everywhere  and  always  man  has  sought  to  embellish  himself. 
Sometimes  by  actiag  on  liiroself,  sometimes  by  borrowing  the  elements 
iOf  his  dress  from  without.    In  the  tombs  discovered  from  time  to 
imc  which  inclose  the  remains  of  men  with  their  stone  hatchets,  useil 
France  against  the  elephant  and  rhinoceros,  in  those  tombs,  I  say, 
e  find  collars  (Fig.  6)  made  of  morsels  of  sheUs  or  small  corals 


Fa.  s. 


rhicfa  had  not,  in  the  eyes  of  their  possessors,  a  less  value  than  the 
reeioaa  stooea  have  for  us.  We  might  almost  define  man  as  a  being 
iio  oroftments  bimself;  and  certainly  here  is  a  great  difTcrouce  ecpa- 
kting  bim  from  the  animals.  I  shall  not  dwell  on  the  different  ma- 
srials  taken  from  the  exterior  world  to  cover  our  bodies  and  embel- 
>b  OS.  Were  you  to  see  a  woman  of  Tahiti  in  grand  costume,  you 
'oald  remark  that  when  our  grandmothers  had  contrived  the  pan- 
M3,  and  the  women  of  our  day  the  crinoline,  they  only  borrowed 
vm  the  children  of  the  South  Sea  a  part  of  their  attiro. 
I  It  is  worthy  of  attention  that,  under  the  pretext  of  embellishing  him- 
nt,  man  has  almost  always  sought  to  modify  his  own  body.  So  the 
■tUieM  women,  in  order  to  make  their  feet  very  small,  cripple  them- 
IvM  in  so  grave  a  manner  that  often  the  little  children  succumb  in 
Operation.  The  bones  of  the  heel,  in  place  of  elongating  behind, 
rioleotly  displaced  And  directed  downward,  so  that  the  women 
•Ik  on  their  own  heels  as  on  the  heels  of  their  shoes.  The  toes  are 
[ewiM  turned  under,  the  big  too  alone  being  in  place.  Our  women 
>  ool  go  so  far;  but  you  know  women  who,  to  mal^e  the  feet  small, 
tr  not  to  give  themselves  corns,  and  many  men  do  the  same. 
At  tho  Philippines,  the  group  of  Isles  that  you  see  at  the  east  of 
U  ft  people  whose  women  attnoh  great  importance  to  having  the 
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largest  [loseible  fist.    To  makf  it  large,  ihey  swadille  tbe  armi, 
consequently  remain  slender,  while  tLe  fist  enlarges  in  a  fa^'liion 
repiJaive  to  our  European  eycB. 

But  the  head  seems  to  have  been,  by  preference,  tbe  object  of 
strange  caprices,  probably  because  it  is  tLe  part  of  the  body  ntotf 
evident  and  most  important.  Some  people  seek  to  change  compleicl]' 
the  form  of  tho  cranium.  For  this  purpose  they  place  on  tbv  bewli 
of  children,  immediately  after  birth,  contrivances  which  project  iben 
forward  or  bacliiward,  and  then,  by  pressing  tightly  behind  and  befcin, 
the  bead  is  made  flat.  There  is  a  people  on  the  western  side  of  Amerid 
which  surrounds  tbe  head  of  the  infant  with  a  bandage  eo  as  to  ^ 
it  tbe  form  of  a  sugar-loat 

I  must  remind  you  that  among  onrselves  tbe  ears  are  etill  pierotl 
to  suspend  omamenls  from  them.  If  men  have  generally  renooncwl 
this  fashion,  women  remain  very  faithful  to  it.  But  all  the  other  parU 
of  tbe  visage  have  been  submitted  to  the  same  mutilations,  tbe  now, 
the  lips,  tbe  cheeks  tbemselvea  have  been  pierced,  always  to  fiaji>«i>d 


Some. 


icings  hare  pr  - 


So 
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we  find,  in  oar  most  elevated  olasBes,  that  which  aecms  eo  s 
Eavages. 

The  head  of  hair  offers  the  saine  considerations.    Willi  sa 
with  OD,  it  IB  iiu  object  of  no  lees  special  care,    Kegroes,  HotI 
PoIyDesians,  etc.,  stiffen  their  hair  with  grease,  and  color  it  villi 


Fig.  to. 


ders,  red,  yellow,  white,  etc.   (Fig.  10.)    Everywhere  they  df 
it  with  flovfera,  feathers  of  all  sorts,  brilliant  eryslals,  graini  of  gfli 
Well,  our  fathers  pomaded  and  powdered  themselves;  our  » 
pomade  themselvea,  and  put  flowerfl,  featbcn,  and  diamoads^hi 
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lir,  which  are,  after  all,  only  crystals,  more  or  leaa  dear.  And  as  to 
ir  pomades,  whaleviT  name  we  give  them,  tliey  always  have,  for 
uudatbii,  the  oil  of  almonds,  or  the  fat  of  pork.  You  see  that,  be- 
'een  the  article  used  l>y  savages  and  that  we  make  ourselves,  there  is 
I  groat  difference. 

lU,  Moral  and  Heligio'ua  Characters. — We  pass  to  another  order 
characters.  By  his  body,  I  repeat,  man  is  an  animal,  nothing  more, 
thing  less;  by  his  intelligence  ho  is  infinitely  superior  to  auimals. 
It,  to  judge  by  fundamental  phenomena,  the  nature  of  our  inteUi- 
Dce  does  uot  differ  from  that  which  they  roanifeHt. 

Are  we,  then,  only  a  more  intelligent  kind  of  animal?  I  have  al- 
idy  answered  this  question.  Ko ;  we  are  uot  animals,  we  are 
nething  else ;  for,  besides  the  phenomena  which  we  have  in  common 
til  them,  we  have  our  special  character,  connected  with  faculties,  of 
lich  we  find  not  the  least  trace  in  the  most  elevated  animals.  These 
inltles  are  morality  and  religion, 

L  Morality. — Among  all  people,  in  all  races,  there  are  expressions 
)ich  mean  good  and  bad,  honest  man  and  scoundrel ;  consequently, 

men  b.ive  the  abstract  notion  of  good  and  eviL 

Objcotiona  have  been  made  to  this  idea  that  morality  was  an  attri- 
Ifi  of  man  ;  or,  rather,  difficulties  have  been  raised  on  the  subject, 
mu  say,  for  example,  that  animala  know  also  what  is  good  and  what 
liiul.  This  is  true  for  our  most  perfect  domestic  animals,  as  the  dog, 
i»iilts  to  our  Buperior  intelligence,  we  have  accustomed  them  to  that 
liuh  is  good  and  bad/ar  ua.  But  leave  them  in  a  savage  state,  and 
m  will  never  find  them  doing  any  thing  to  which  you  can  attach  the 
liwi  here  iraplii'd.  Man  is  certainly  the  only  being  that  we  see  war 
faun  pain — physical  evil — tliat  he  may  reach  moral  good. 

It  baa  been  said  again  that  morals  differ  from  people  to  people, 
id  the  attempt  has  been  made  to  draw  from  this  an  inference  that 
orelily  is  not  characteristic  of  man.  The  faculty  itself  is  hero  cou- 
undod  with  its  manifestations.    We  forget  that  the  same  sentiment 

0  be  upressed  by  very  different  and  sometimes  opposite  acts.  I 
111  take,  for  example,  those  wliich  testify  to  politeness  and  the  ro- 
wt  we  pay  to  superiors.  In  the  same  ease,  the  European  rises  and 
Hovers  bis  head ;  the  Turk,  on  the  contrary,  remains  with  the  head 
TGred,  and  the  Polynesian  sits.    These  contrary  acts  arc  not  less, 

1  one  than  the  other,  acts  of  deference. 

We  must  place  ourselves  at  this  point  of  view  to  judge  of  morality, 
eraust,  in  such  cases,  and,  above  all,  when  it  is  a  question  of  inferior 
spies,  forget  our  own  notions  on  tliis  subject,  and  seek  after  the 
aersl  ideas  of  the  people  we  are  stadying.  We  must  recur  to  what 
I  taken  place  with  ns  at  certain  epochs,  and  theu  we  shall  find  that 
ire  is  not  as  much  difference  as  wo  imagined  between  the  most  civil- 
J  and  the  moat  snvngo  people.  Wo  shall  return  to  the  subject  in 
Iting  the  history  of  races.    To-day  I  can  only  say  a  few  words  rela- 
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tive  to  lliree  chief  principles:  Jte*pect /or property,  respect /urU'  '/i 
of  others,  and  respixtfor  one's  self. 

L  Jttipeclfor  Property — It  has  been  said  tbat  the  notios''^  " 
erty  does  not  exist  among  savage  people.  This  is  as  eircT. 
them,  arms,  aienaila,  instruments,  are  strictlj"  personal  proper  - .  li 
us ;  but  some  travelei-s  have  been  deceived  by  the  existence,  wnwig 
hnntiiig-tribes,  of  another  kind  of  property,  commnna I  property,  if  1 
may  so  speak.  Among  these  people  the  ground  does  not  bcluug  to 
the  individual  but  to  the  entire  tribe.  Under  this  relition  the  jiro|> 
erty  is  so  woll  knoivn  that  war  is  the  conseqnenceof  the  least  violation 
of  the  hunting  limits. 

Certain  races  have  been  accused  of  being  essentially  thievish.  Hii 
reproach  is  brought  particularly  upon  the  negroes  of  the  Golf  nf 
Guinea,  and  upon  the  Polynesians,  Thoy  have  been  accused  of  itculinj 
even  the  nails  of  the  ship.  But  let  me  remind  yon  what  iron  it  for 
people  who  do  not  have  it.  It  is  more  precious  to  them  ihaa  goli 
Well,  suppose  there  should  arrive  among  us  a  ship,  gold  clad  and  aaiJi^ 
with  diamonds  and  rubies.  Do  you  believe  It  would  go  out  intsci 
from  our  porta?  Kemark  further,  that,  among  the  negroes  of  Goioai 
and  Polynesia,  those  who  steal  of  their  comrade  are  dishonored  uxl 
punished  as  they  would  be  with  us.  They  have  the  idea  of  T«sput 
lor  property  the  same  as  ourselves. 

II,  Jiespect  /orZife. — Everywhere  the  life  of  man  is  sacre.! ;  ciory- 
where  the  murderer  is  punished ;  but,  with  ourselves,  circumstsDUl 
determine  the  nature  of  the  act.  Nobody  would  treat  as  an  assuus 
him  who  beats  fairly  in  a  duel;  the  soldier  who  haa  killed  wiiK  hit 
hand  a  great  number  of  enemies  is  decorated;  very  far  frooi  hebg 
punished,  he  is  recompensed.  With  savages  the  formula  is  still  mon 
elastic.  For  him  the  stranger  is  always  an  enemy ;  besides,  veugeaoct 
is  in  his  eyes  a  virtue,  and  wheu  he  has  a  murder  to  avenge  he  csW 
little  to  strike  the  murderer  himself.  Provided  be  famishes  a  meobs 
of  his  family  or  his  tribe,  bis  vengeance  is  satisfied;  whence  renlu 
the  bad  blood  between  European  travelers  and  the  Polynesians  in  ^ 
ticular.  These  people  have  too  often  complained  of  violence  «etd«ii 
by  Europeans,  who  have  left  without  being  punished.  The  *a 
watches  for  those  who  come  after  the  really  guilty,  acts  a  inp 
them,  and  massacres  the  innocents.  Ho  applies  bis  moral  law.tad 
find  the  theory  horrible.  But  forget  not  our  middle  age;  we  have 
the  start  a  little,  but,  in  our  day,  if  the  vendetta  were  not  aboliabtd 
Corsica,  it  would  be  the  same,  as  it  was  the  same  in  ScoUaad 
clan  and-  clan. 

For  the  rest,  gentlemen,  the  question  of  respect  for  the  lift  of 
is  one  of  those  that  I  least  like  to  enter  upon,  because  I  cnnaot 
without  blushing  for  the  white  race.    You  know  that  it  rules  ct 
where,  but  some  of  you  do  not  know,  perhaps,  that  cvfrywhen;  <i( 
tation  and  massacre  have  marked  its  steps  round  the  world.  It 
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tliat  it  lias  used  its  superiority  to  annUiUate  its  sister  races,  and  reigu 
on  tlieir  torn  be. 

IlL  Keapectfor  Self. — I  liave  shown  yon  that  the  evils  of  which  we 
•lyiise  the  savages  txist  wiih  m.  Permit  me  to  show  you  among 
tli«iii  the  good  of  which  civilizeil  people  pretend  to  hiive  the  moiioji- 
The  seutimentB  of  honor  and  of  modesty  are  certainly  two  of 
llio  moit  noble  and  most  delicate  of  the  respect  due  to  one's  self.  We 
Eiid  these  two  aenliments  developed  sometimes  in  a  high  degree  iu  the 

NL  savage  peoples, 
■is  evident  that  the  idea  of  modesty  must  vary  from  one  region 
Aother;  it  cannot  be  the  same  among  people  forced  by  the  climate 
togii  naked,  and  among  those  who  are  compelled,  by  the  rigors  of 
Himale,  to  wear  clothes.  We  ought,  in  this  respect,  to  look  for  marked 
Inferences,  and  to  take  account  of  these  exigencies ;  besides,  from  the 
Uture  of  the  subject,  I  cannot  enter  into  details,  and  I  will  only  tiny 
bat  more  than  one  traveler  has  expressed  bis  aBtonishment  to  find 
Bore  of  true  modesty  among  naked  savages  than  umoug  civilized 
Ind  well-clothed  people. 

'  IIoDor  is,  perhaps,  the  sentiment  which  is  most  uniformly  mani- 
^ted  among  these  people.  To  obey  the  sense  of  honor,  they  hesitate 
bl  10  provoke  torments,  to  brave,  and  even  to  solicit,  death.  A  young 
taffre  chief  is  condemned  to  death  ;  he  may  be  pardoned  on  the  cou- 
IlIOD  of  losing  his  ostrich- feather,  which  for  him  represents  epaulets ; 
ft  demands,  as  a  favor,  to  be  Thrown  to  the  crocodiles  rather  than 
tl  dishi>n'>red.  The  red-skin  made  a  prisoner,  attached  to  the  post  of 
prtnrv,  defies  bis  enemies  to  exti  act  from  him  the  least  sign  of  euf- 

I  That  which  we  call  ehivalrio  generosity  exists  among  the  most 
kia^e  peoples.  Two  Irishmen  quarreled  one  day  with  some  Auslra- 
kns;  they  were  without  arms.  Instead  of  profiting  Iiy  this  advan- 
tgt,  the  savages  gave  them  arms,  tliat  ihey  might  defend  themselves. 
I  In  our  war  at  Tahiti,  Admiral  I3ruet,  commander  of  the  French 
RWB,  look  a  batli  one  day  in  a  river  of  the  interior  of  the  isle,  while 
Iwcll-armed  chief  belonging  to  the  enemy  was  concealed  near  by. 
rliGii  peace  was  gained,  this  chief  came  to  see  the  admiral,  and  easily 
piived  hiro  that  fur  nearly  two  hours  bis  life  had  been  in  his  power. 
Why  did  you  not  draw  ?"  said  the  admiral.  "  I  should  have  been 
Ishouored  in  the  eyes  of  my  people,"  replied  the  native,  "  if  I  had 
Dhid  by  surprise  a  chief  such  as  thou." 

I  See  how  the  peojile  called  savages  often  conduct  themselves, 
Otild  we  do  better  ? 

n  see,  gentlemen,  and  you  may  fearlessly  say,  to  the  honor  of 
-eioN,  that  morality,  in  Its  more  serious  as  well  as  in  its  more 
to  aspects,  is  found  among  all  men ;  and,  decisively,  man  is  a 
I  being. 

II.  Ktliffion. — I  come  now  to  another  order  of  cousi derations,  that 
TOU  v.— M 
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it  will  perlinps  surjirise  you  to  hear  me  diBcnss,  I  have  said,  nt  tliffci 
eiit  times,  that  1  u  iahed  lo  be  a  man  of  eoieiice,  that  I  did  not  uiah  V 
euter  here  upon  either  philosophy  or  theology,  and  yet  1  um  going  U 
speak  of  religion.  1  shall  continue-  ^litljful  to  my  programme.  It  it 
as  u  naturalist  that  I  shall  take  up  the  subject.  As  lor  morality,  1 
showed  the  existence  of  the  facnlty ;  then  I  pointed  out  eome  geiii-aJ 
facts,  reserving  the  special  facia  for  the  history  of  races.  To-day,  H 
heretofore,  I  hhall  avoid  with  care  the  dogmatic  and  the  tlieolOiiie  sidi 
nf  the  discnssion. 

The  first  fact  to  estaMieh  U  the  universalily  of  the  monifcrtarlont 
which  belong  to  religion.  In  every  country,  with  all  peoples,  iu  »il 
rates,  we  find  the  iK-Hcf  in  beings  superior  lo  man,  and  iufliiencing  bi» 
destiny  tor  good  or  evil.  Everywhere  we  find  the  belief  in  nntilliri 
life  succeeding  to  the  actual  life.  TheGc  two  notions  lie  at  the  fuun- 
dation  of  all  religions,  and  whoever  admits  them  is  religious.  \\k  tin 
say,  then,  of  man  generally,  that  he  is  certainly  religious. 

Objections  have  been  made  lo  the  generality  of  this  chamctM, 
Let  us  rapidly  examine  the  case. 

Some  authors  affirm  that  there  eiist  atheistic  people.  Thi-j  lii't 
cited  in  proof  the  Australians  of  whom  I  have  already  spoken,  noil  tif 
Bushmen.  These  are  mistaken  assertions;  hut  this  error  may  hi-fi- 
plained.  Three  causes,  .tcting  together  or  separately,  have  cuiitrib' 
uted  to  a  misunderstanding  of  the  religious  beliefs  of  the  infirif.ir  nM 
of  humimiiy. 

The  first  is  the  beliefs  of  travelers.  Wlien  these  travelers  art  our  ' 
eionarics,  having  an  ardent  faith  but  a  narrow  intelligence,  th'-y  wt 
easily  led  not  to  .iccept,  as  true,  religinus  beliefs  so  different  from  ilwii 
own.  Often,  in  their  eyes,  these  beliefs  are  a  work  of  the  devil ;  ibtf 
put  them  aside,  or  do  not  take  the  trouble  to  discover  them,  ami  ll>rj 
ofier  ns,  as  atheistic,  people  who  certainly  are  not. 

Ignorance  of  the  liinguage  often  le.tds  to  regarding  a  piwjiif  *• 
atheistic.  A  traveler  encounters  a  savage  tribe;  he  puts  qw'iiorn 
well  or  ill,  often  by  signs  alone,  on  the  Deity,  or  on  the  soul ;  lln'  n»* 
lit'cs  do  not  understand,  and  reply  by  some  gei-turc  of  negati'  n,  tnd 
the  traveler  ooucludes  that  they  believe  neither  ill  God  nor  iIlllUl'^ 
tality. 

But,  the  great  canse  which  has  often  led  to  the  conolnsii'ii  I  >«  , 
opposing,  is  the  disd.iin  of  Europeans  for  savages.    Generally,  lli'  i 
European,  proud  of  his  knowledge,  and  overrating  hid  supi  ]  - 
judges  in  advance  their  incapacity  to  attain  to  notions  s  litll«  i-I<  ^  'I'^i.  , 
lie  takes  no  great  pains  to  discover  what  he  believes  does  nnt  en*  \ 
At  the  first  failure  he  ihinks  himself  right  in  concluding  th.-i'  ' 
inferior  races  are  incapable  of  attaining  to  the  notion  of  God  a.', 
future  life, 

llappily  there  are  some  tolerant  missionaries  who  have  ■■  ' 
ibom  more  closely,  and  laymen  who  have  been  able  to  brt-i 
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Hieee  inferior  rep  resent  a  tire  e  of  the  humiin  funiily.  Tiiaiiks  to  the 
intelligence  of  tbcBe  patient,  clear-headed  men,  we  now  know  that 
these  Australians,  that  were  said  to  liave  no  idea  of  God,  have  in  re- 
»lity  a  rudimentary  mythology,  which  Botnelimea  recalls  our  own 
European  superstitions.  We  now  knoiy  that  the  Bushmen  deify  their 
^eat  men,  and  address  prayers  to  them.  As  to  the  Bushmen,  they 
have  a  nnuarkable  idea  of  the  Divinity,  They  regard  him  as  a  great 
ehief,  who  resides  in  heaven.  They  say  of  him :  "  We  see  him  not  with 
the  eyes  ;  we  feel  him  in  the  heart," 

Tills  last  phrase,  which  I  quote  literally,  was  obtained  by  travelers 
who  lived  in  the  midst  of  these  jieople.  They  show  that  sometimes 
ibc  people  justly  placed  in  the  lowest  rank  of  the  human  races  may 
lave,  along  with  the  sirangeBt  superslitioua,  religious  notions  remark- 
fchly  elevated.  Tliia  fact  is  often  presented  when  we  examine  the 
Teligiou  of  different  peoples.  We  find,  it  is  true,  much  that  is  biiarre, 
many  strange  and  shocking  things,  hut  we  find  also  behind  these  ab- 
'inrdities  ideas  and  beliefs  which  astonish  us  by  their  seriousness,  by 
their  elevation,  by  the  resemblance  they  offer  to  that  which  is  believed 
Ihy  more  advanced  people. 

The  negroes  of  Guinea  may  serve  to  illustrate  this  subject.  All 
[travelers  have  spoken  of  their  absurd  beliefs,  all  have  spoken  of  their 
Ifctiahes,  T bey  tell  ua  how  these  people  prostrate  themselves  before 
jtetpents,  trees,  bits  of  wood,  bone,  etc.,  carefully  wrapped  up,  and  on 
'  which  their  priests  have  performed  certain  ceremonies.  There  are  few 
jwbo  would  seek  that  wliieh  might  be  found  at  the  bottom  of  all  this, 
rThose  who  have  made  the  search  have  found  religious  ideas,  very 
[■operior  to  these  appearances ;  the  belief  in  divinities  of  different  or- 
<itrs,  living  in  the  skies,  and  presided  over  by  a  sovereign  creator  who 
Utile  every  thing.  When  we  look  still  further,  as  M.  d'Avezac  has 
*lone,  we  find  prayers  conceived  in  terms  such  as  a  European,  a  Chria- 
tiiin,  mi^ht  repeat  without  blushing.  In  the  case  of  these  negroes,  as 
in  nur  own,  we  must  diatinguisb  between  religion  and  euperstition, 
t»o  eitrettiely  different  things,  which  are  too  often  confounded.  I  will 
Bdil  hut  a  few  words. 

Gi-nilemcn,  I  close  to-day  the  first  part  of  the  lectures  that  I  have 
Hadcrtaken  to  give  you,    Let  me  formulate  the  last  conclusions. 

We  have  asked  only  general  questions,  those  which  bear  on  the 
Milir*  human  race,  and  which  may  consequently  conduct  us  to  the 
niadation  of  the  nature  of  man.  We  have  asked  them  ejtclusively 
om  the  point  of' view  of  natural  science;  we  have  studied  man  as  we 
Oily  an  animal  or  a  plant.  The  result  of  this  examination  is  to  show 
I  man  a  rfsumi  of  the  entire  creation. 

In  him  we  find  phenomena  exactly  parallel  to  those  encountered  in 
inmU,  in  plants  ;  consequently,  all  the  forces  acting  in  minerals  and 
nis  we  find  in  man. 
J  bis  body,  from  an  anatomical  and  physical  point  of  view,  man 


531  THE  POPULAR  SCIENCE  MONTHLY. 


is  an  animal,  nothing  iiioro,  notliing  Icbb  ;  hence  all  the  animitl  forcM 

act  in  him. 

Bui  is  it  by  his  body  that  man  has  acqaired  that  empire  that  %t 
have  seen  he  posses  sea  ?  You  know  very  well  it  is  not;  yitu  \mv 
very  well  that,  if  he  ruigns  over  all  around  him,  over  isaniinnte  Naliirc 
as  over  organized  Nature,  he  owes  it  to  his  iutelligenee,  of  like  iiaiof , 
but  immeneely  superior  to  that  of  animals. 

Finally,  man  has  his  own  attributes — faculties  that  belone  cu'la- 
Bively  to  him — morality  and  religion.  Well,  these  eielusivei;  humau 
faculties  seem  admirably  to  complete  this  exceptional  being.  It  ii 
these  that  ennoble  him,  and  justify  the  incontestable  empire  (but  li( 
claims  over  the  globe  ;  for  it  is  these  which,  along  with  the  senltmrii 
of  punishment,  give  birth  to  the  idea  of  duty,  the  tliongfat  of  reipon- 
sibility. 

Here,  gentlemen,  is  the  summing  up  that  one  is  led  to  make  of  mu 
when  he  is  studied  exclusively  from  knowledge  by  the  natnralisi.  I 
hope  you  will  find  that  you  have  lost  nothing. 


THE  PHOTOSPEERK  AND  SUN-SPOTS. 

Br  Pkof.  B.  p.  LANGLET, 
DiKxoToa  ay  mi  aujiobuit  obubtatort. 

WHY  ia  it  that  almost  anyone  who  was  offered  the  opportutiitj 
of  witnessing  un  eruption  of  Etna,  or  the  i-ffects  of  h  tfnpiti' 
cyclone,  would  embrace  such  an  occasion  with  eagerness,  while 
nomena  so  similar  In  kind,  and  on  so  far  grander  a  scale,  vihIiU'  diil 
on  the  surface  of  the  snn,  excite  a  comparatively  feeble  interest  iu' 
but  those  devoted  to  their  study  ? 

It  is  doubtless,  in  part,  because  we  have  a  more  intimate  and  <■ 
inspired  interest  in  disturbances  which  happen  so  near  us,  anil  wli 
■wo  do  not  extend  to  others  with  which  we  conceive  we  have  | 
Bonal  concern  ;  but  the  difference  of  the  kind,  as  well  as  the  dfgit* 
our  interest  in  solar  phenomena,  from  that  which  takt  in 
which  occur,  as  it  were,  at  home,  is  due  in  part  perlinps  to  a  mo" 
cause,  and  forms  a  portion  of  the  unconscious  bias  which  the  mod 
mind  has  inherited  from  ancient  modes  of  thought. 

Deeply  impressed  by  the  fact  that  the  sun  bad  warmed  and  ligk' 
the  world  from  unknown  time,  with  a  fire  which  never  seemed  to 
fed,  yet  which  never  burned  low  like  a  terrestrial  flame,  anciiiit  i 
loBophy  concluded  that  the  sun  was  formed  of  something  (|ailo  et 
than  any  gross  earthly  elements — of  an  element  of  pura  fire,' 
shone  and  warmed  forever  without  fuel,  because  it  was  its  "  nat" 
to ;  just  as  it  is  the  "  nature  "  of  a  fire  on  the  hearth  to  burn  o 
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ICD  fuel  is  supplied  to  it.  The  sun  was,  tlien,  to  the  ancient  world, 
Kind  of  BUpernatural  phenomenon,  Interest  iii  which  partook  more 
the  nniDquiring  awe  due  to  an  imiuodiate  miracle  of  Deilj,  than  of 
e  curioeity  excitiad  by  a  fnct  of  the  natural  world  ;  anil  whatever  we 
if  ibink  of  such  a  way  of  regarding  ihe  malter,  the  view  of  lbs 
cient  philosophy,  that  the  eun  was  an  immaculate  orb  of  pure  fire, 
If-enslaincd,  continoed  to  be  accepted  almost  as  a  dogma  of  the  faith 
iwn  to  times  subsequent  to  llie  dawn  of  the  modern  philosophy. 

\V hen  one  of  the  first,  possildy  ihe  first,  of  the  observers  of  sun- 
lOtB,  Christopher  Scheiuer,  a  Jesuit,  communicated  his  discovery  to 
B  provincial,  the  latter,  Mr.  Proctor  relates,  answered  :  "  I  have  read 
riaiotlc's  writings  from  beginning  to  end,  many  times,  and  I  can  aB- 
ire  you  I  have  nowhere  found  in  them  any  thing  similar  to  what  you 
lention  ;  go,  therefore,  nly  son,  tranquillize  yourself,  be  assured  that 
bat  you  take  for  spots  in  the  sun  are  the  laulta  of  your  glasses  or 
our  eyes." 

Perhaps  we  are,  however  unconsciously,  ourselves  in  some  degree 
mstotelians  in  such  matters,  aud  it  is  at  least  certain  that  the  un- 
eco^ized  influence  of  ancient  modes  of  thought  has  delayed  progress 
II  solar  physics,  by  preparing  aslronomers  to  admit  thoorioa  which  ihey 
oaH  not  have  accepted  with  a  clear  recognition  of  the  fact  that  physi- 
!»1  laws  are  the  same  in  the  sun  as  here,  however  erroneously  we  learn 
Iwm  from  our  limited  terrestrial  experience.  In  the  hypothesis  of 
l^ilaon,  for  instance,  that  exhaustless  flow  of  solar  light  and  heat  is 
Hide  to  come  from  a  shallow  stratum  of  brilliant  clond,  surrounding 
I  dark  and  presumably  cold  and  solid  globe.  The  elder  Herschel 
idopts  this  hypothesis,  with  slight  modification  (it  is  not  yet  quite 
lislodged  from  the  text-books),  and  even  his  eminent  son  appears  to 
wl  nothing  like  an  imperious  demand  for  a  sustaining  cause  of  the 
ilnost  infinite  flood  of  heat  his  own  researches  showed  that  these 
loD^s  must  be  giving. 

U  seems  now  extraordinary  that  men  justly  eminent  as  the  Her- 
cliels  could  rest  satisfied  with  an  hypothesis  which  so  evaded  the 
onaideralion  of  the  fundamental  problem  of  the  equality  of  the  solar 
idiition,  by  tacitly  assuming  the  suspension  there  of  the  most  famil- 
if  liiwB  of  terrestrial  experience. 

The  views  now  generally  accepted-conlemplate  the  sun  as  hot 
mughont  its  mass,  and  in  such  a  mass  as  containing  indubitably  an 
Hirtnona  though  finite  reservoir  of  heat.  And,  if,  so  far  at  least, 
ifre  is  an  agreement  even  among  those  who  difier  as  to  the  way  in 
bich  this  heal  originated  and  is  maintained,  much  is  due  to  astrono- 
m  like  Faye,  who  have  insisted  on  this  recognition  of  the  need  of 
voonting  for  the  equable  emission  of  heat  with  a  success  which  may 
ake  B«  underrate  our  obligations  to  them,  as  this  need,  once  enun- 
it«d,  it  so  clear  as  to  seem  a  truism,  though  it  was  far  from  being 
i  till  ft  very  reoeut  period. 
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We  must,  then,  look  at  the  sun  with  do  more  ideA  of  witncMin; 
any  thing  without  the  epherc  of  ontaral  laws,  than  in  looking  at  a  fift 
across  the  etrect.  It  need  not  follow  thut  we  6bull  find  tlie  0[irii)(iiiii 
of  those  laws  esuctly  the  eanio  that  oiir  limited  expt-Tience  has  yn- 
Bi'nted,  and  we  shnll  still  find  abundant  cnuee  for  admiration  and 
dcr  without  introducing  rajBteriea  of  our  own  crfaiion. 

When  we  te lea copi call y  examine  that  brilliant  enrfiuo  which  « 
see  daily  with  the  naked  eye  (the  photDBphciv),  to  study  eucli  of  ilt 
phenomena  its  are  here  described,  we  do  not  lU'ed  the  epecirciso"}*, 
hut  Bomo  means  of  protecting  the  eye  from  the  blinding  light  lud 
heat,  and  this  should  not  involve  the  use  of  any  colored  sliudn.  If 
wo  look  into  an  unallvered  glass,  as,  fifr  instance,  into  the  panes  of  ■ 
shop-wiudow  from  the  street,  we  observe  that  it  acts  as  a  taimi, 
sending  back  a  foehlo  refleclion  of  ourselves,  or  other  objects  witiiuul; 
most  of  the  rays  from  which  have  gone  altogether  through  the  glm^ 
while  a  comparative  few  are  returned  to  form  the  image.  It  mi,' 
occur  to  us,  then,  instead  of  looking  directly  at  the  solar  image  funrH 
by  oar  telescope,  to  let  it  fall  on  a  piece  of  plain  glass,  ]i1nred  'tii;;- 
onally,  through  which  about  nineteen  parte  In  twenty  of  the  liglit  nill 
pass  and  be  thrown  away,  the  remaining  twentieth  being  retleclvd  uii 
forming  an  exact  though  enfeebled  image. 

When  this  has  been  done,  if  the  reflected  image  be  still  too  brialil, 
we  may  reflect  it  aga'n,  this  time  only  a  twentieth  of  the  firet  tifif 
lieth  ri'aching  the  eye,  and  so  on  to  auy  degree;  but  it  is  slritingij 
illustrative  of  the  intensity  of  the  solar  splendor  that,  when,  by  ibf" 
such  reflections,  the  sunlight  has  been  enfeebled  8,00U  tiues,  «<' 
tind  it  intolerably  bright.  Instead  of  more  mirrors,  it  is  better  to  nnf 
arrange  that  the  third  mirror  may  rotate,  so  as  to  palarite  the  I'^Iil- 
When  this  is  done,  the  image  of  the  sun  appears  distinct  (if  the  "{'in  ''i''' 
have  done  his  work  well),  colorless,  and  of  any  brightuese  dcsin-'!. 

The  instrument  just  described  in  general  ternis  is  known  i>  iJh 
polariEing  eye-piece.  All  danger  and  discomfort  in  studying  the  n& 
disappear  with  its  nse,  and  we  may  look  at  its  uncloudeil  face  ' 
though  the  eye  had  been  strengthened  to  bear  its  light;  in  '  '  ^ 
hours  of  scrutiny  of  the  solar  disk  with  this  iosinunent  U'  -  " 
eye  less  than  a  few  minutes'  telescopic  examination  of  the  moM 
without  it. 

What  we  shall  see  with  it  is  fiir  from  being  that  sphere  of  i): 
light,  evervwberc  equally  brilliant,  which  we  have  been  aecnslnnivJ 
GonsidtT  the  sun.  The  eye  ranges  over  a  vast  surface,  prcNvnllu^ 
one  view  over  five  thousand  times  the  entire  area  of  onr  globe,  to  ' 
everywhere  diversity  of  shade.  It  is  not  only  dorVer  near  the  tA 
than  at  the  centre,  but  the  whole  (apart  from  any  consideration  of 
spots)  presents  an  appearance  somewhat  like  that  very  pi-culiar 
which  the  ocean  has  when  we  obtain  a  bird's  eye  view  of  it  from  H 
great  height. 
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HPftny  one,  for  inii^tance,  who  bas  looked  down  upon  tlie  Modiicr- 
icean  from  the  summit  of  Gibruliar  or  Cnpri,  aud  cau  recnll  its  curi- 
18  UDlikencss  to  its  familiar  aspect — its  apparent  stillness,  the  faint 
ttricate  bnnda  of  white  and  t^ray,  whicli,  thus  eeen,  overlap  it  like  a 
et-work  of  broad  veins,  and  the  straugely  pemaneut  patterns  left  by 
le  foam,  which  are  entirely  lost  to  ua  as  we  approach  its  tossing  »a> 
loe— will  have  a  not  wholly  inade(]U»le  idea  of  the  first  uupression 
Dado  by  the  sight  of  the  photosphere.  If  we  bring  ourselves  nearer, 
ti  it  were,  by  an  increase  of  magnifying  power,  we  lose  sight  of  the 
BTger  masses  of  light  and  shade,  whose  place  ia  filled  by  a  curious 
mottling  of  ^iot,  inesiricably  confused,  and  intermingled  moss-like 
[iittterns, 

Wiib  the  best  optical  aid,  and  in  those  rarer  moments  when  our 
ovn  aimosphere  is  comparative! 3'  tranquil,  we  discern  that  the  whole 
of  these  cloud  like  mottlinga  are  composed  of  very  minute  definite 
oTsl  forma,  which  have  been  compared  to  grains  of  rice. 

Minute  as  they  appear,  ihrir  real  sice  is  very  great ;  for,  though  in 
iUrgc  telescope  they  seem  mere  dots,  the  average  area  of  eacli  is  cer- 
Uiiily  much  over  100,000  square  miles.  Since  we  see  them  nt  nil,  it 
miui  be  owing  to  some  inequality  of  brightness  which  distinguishes 
lliem,  and,  in  fact,  they  do  not  seem  to  be  in  absolute  contact,  but 
[ircsciit  rather  the  appearance  of  numberless  little  w*hite  clouds,  ar- 
ranged with  a  sort  of  order  upon  a  background  of  darker  sky,  or,  if 
vecDmpare  them  to  rice-grains,  we  may  suppose  the  grains  arranged 
in  ru'le  lesselaled  patterns  upon  a  gray  cloth. 

The  most  extraordinary  conjectures  have  been  hazarded  as  to  the 
Wal  nature  of  these  objects,  which  are  of  somewhat  recent  discovery, 
Mil  which  are  so  difficult  of  observation  that  few  have  distinelly  seen 
tlino.  Whatever  these  things  may  be,  they  are  the  principal  source 
olilie  sun's  light,  and  presumably  of  ita  heat,  and  tliis  adds  to  the  in- 
Vma.  of  their  study. 

The  writer  has  given  a  considerable  time  lo  their  observation, 
which  can  only  be  carried  on  successfully  by  patient  waiting,  and  the 
C(n|t1oymeut  of  thone  scattered  moments  when  the  ever-pert urbcl  ai- 
acnplicre  of  the  earth  ia  relatively  still.  Ho  lias  been  led  to  conclude 
Ikit  these  bodies  are  composed  of  still  smaller  forms,  and  that  their 
if't*!  .ires  is  inconsiderable  compared  with  that  of  the  whole  sun,  for, 
tliuuj;h  it  is  almost  impossible  to  determine  the  aggregate  space  occu- 
pied  l>y  such  minute  things,  the  writer  has  been  led  to  conclude  thai  it 
*«!  hardly  exceed  one-fifth  of  the  sniar  surface,  and  may  be  much  less, 
Ao  iiicniiHi'lerable  part  only  of  the  solar  light  comes  from  the  relatively 
laekground  on  which  they  appear,  and,  in  reference  to  these  still 
^Mrrious  things,  we  may,  then,  partly  adopt  an  expression  which 
Huyghena  used  with  regard  to  the  faculee,  and  say  that  there  is 
iodeed  in  the  son  "  lomethitig  brighter  than  the  sun  itself,"  The 
rtmtti""  will  not  appear  a  forced  or  exaggerated  one  if  we  reflect 
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that  (if  we  rely  on  the  correctness  of  the  observations  .'nst  itlliKl(yl  % 
the  average  Lrilliancy  of  each  of  tbt^ee  bodies  cannot  be  luucb  li 
lUan  Jive  times  that  of  full  sunlight,  "sunlight"  itself  bi-iiig,  iu  M 
caused  hy  a.  dilution  of  their  brillinnco  nnth  that  of  tbe  gray  bad 
ground  which  has  been  just  compared  to  the  cloth  on  wliicb  irij 
grains  are  groujifd.  I 
Tbere  are  inequalitiea  in  the  brightness  of  these  bodiM,  *omv  i 
which  fall  below,  while  others  as  cerlninly  exceed,  the  uvprxgp.  If  ■ 
remember  llmt  each  of  them  oci'Upics  nn  area  larger  than  (irvnl  Ud 
ain,  that  this  area  is,  throughout,  brighttr  than  the,  nvn  (in  fwt.  oj 
in  metaphor),  and  that  such  enormous  bodies,  whatever  they  tuay  tj 
exist  iu  the  sun  in  numbers  which  are  almost  incalculable,  wo  nacb  j 
to  some  idea,  but  doubtless  an  inndcqiistc  one,  of  the  inc<~  '    '  '  'I 

ble  vafitnesB  of  the  solar  sphere,  and  of  the  interest  of  the  j    i 

offers  for  onr  study. 

In  order  to  examine  these  bodies  uader  other  conditions,  w»  nd 
look  at  a  sun-spot.  Ilere,  again,  wo  find  it  diflicnlt  to  conceive  tl 
vaatness  of  the  field  of  operations,  for,  including  both  braocbd 
the  "  spot "  represented  in  onr  engraving  covers  over  l.OCO.OOO.Oi 
square  miles.  If  we  fall  utterly  to  "  realise  "  the  extent  this  OH 
seut^,  we  may,  perhaps,  derive  aid  from  its  comparison  W)tk^| 
familiar  terrestrial  object.  In  the  small  circle,  accordingly,  ihf  coiB 
nents  of  North  and  South  America  have  been  drawn  on  tki>  mM 
scale  as  the  spot,  as  they  would  appear ;  that  is,  if  they  wore  seiiul 
transported  to  the  solar  surface,  placed  beside  the  spot,  and  Ticn 
together  with  it,  from  the  dietanee  at  which  the  earth  is  from  tiie 

The  engraving  is  from  s  drawing  by  the  writer.  This  dn«U| 
while  representing  the  general  outline  of  a  particular  epot,iwn] 
March,  1873,  embodies  the  result  of  many  previous  studies  on  hduM 
one-:,  and  it  has  been  made  much  less  with  an  attempt  to  gain  pirtonl 
effect  than  to  truthfully  present  such  features  as  will  help  to  give  Mfl 
idea  of  the  constitution  of  the  solar  surface.  J 

We  see  that  each  branch  of  the  spot  contusls  of  two  main  [itMH 
outer  (the  j^ienvmbra)  and  an  inner  (the  umbra),  and  beyond  tb4| 
divisiou  little  seems  to  have  been  observed  till  recent  yeais.  11 
knowledge  of  the  real  complexity  of  spot-stmclure  and  the  fulliiei*! 
detail  needed  to  represent  it  are  of  such  recent  origin  ibat  Sir  Jiil 
Herachel,  who,  in  the  Cape-of-Good-Hope  observations,  has  givru 
number  of  sun-spot  drawings,  points  out,  in  one  of  them,  the  tcndesl 
to  a  radial  structure,  as  something  remarkable  and  nearly  nnnoUcM 
and  the  fact  that  so  eminent  an  observer  should  hsre  made  thv  "pd 
his  careful  study  without  detecting  more  of  the  stntclore  nincf  Jl 
covered,  will  illustrate  the  difficulties  attendant  on  snch  an  invesiid 
lion.  If  we  look  at  this,  not  merely  as  at  a  picture,  bat  in  tlio  way! 
which  we  should  examine  a  geological  map,  with  the  pnrjiOM,  tbatl 
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ijl  tlip  BTiperficial  d^tnlls  ns  indices  of  the  real  nature  of  the 
TP,  we  arc  natur.tlly  led  to  inquire  wlictlier  the  Biirfacc  before 
\  Nolid  like  one  of  onr  eontinentfi,  or  a  fluid  like  our  bpsb,  or  a 
like  otir  clnudii.  We  know,  at  the  outset,  from  abundant  evi- 
Bt  the  temperature  of  the  Bnn,  whatever  it  may  be,  is  far 
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above  that,  at  wLicli  ibc  materials  chiefly  composing  the  earlh'f  cnil 
would  becorae  fluid.  It  ia,  then,  at  the  outset,  an  unlikely  Bui>i)0«iion 
that  the  surface  of  the  sua  should  be  solid;  but,  iudepeadeotlyufiuch 
coiiBideration%  the  behavior  of  this,  or  uoy  other  spot,  ia  dccisivo  u 
againiit  this  alternative.  It  was  lormed  and  grew  to  its  present  sue  in 
a  eomfi.iratively  short  time,  and,  according  to  past  eiperiencv,  it  •ill 
shorily  break  up  and  disappear. 

Besides  its  rotation  tcith  the  sun,  tbe  spot  has  an  absolute  moim 
on  it,  advaucing,  as  a  whole,  at  a  greater  angular  rclocily  rouuii  Ac 
Bolar  axis  than  spots  nearer  its  pole£i,  besides  having  a  slight  oNcillil' 
ing  niovenieut,  which  carries  it  alternately  nearer  to  and  liirtLer  from 
the  euu's  equator;  all  this  going  on  simultaneously  with  changii  ia 
its  form  and  size.  The  Ppot  then  moves  about  on  the  sun  as  a  *liip  on 
tbe  ocuan,  or,  to  employ  a  less  inaccurate  simile,  like  a  rent  ia  tbe 
clouds  of  our  sky,  which,  while  turning  with  the  earth,  both  shifitiu 
placb  and  altei-s  its  appearance  from  hour  to  hour,  the  Hpot  not  Uinj 
something  above  the  sun's  surface,  but  a  gap  iu  and  below  it.  Wf 
eeem  irresistibly  led  to  the  conclusion,  then,  that  tbe  surface  of  thv  ina 
is  not  a  solid,  and,  considering  this  freedom  of  motion,  we  are  ledl* 
question  if  it  can  even  be  a  liquid,  and  whether  we  must  not  look  upun 
it  as  wliolly  vapor-like. 

Uul  we  may  approach  tbe  epot  and  look  within  it  for  answvn 
these  questions,  though,  as  we  do  so,  the  reader  should  distiajt 
between  tbe  facts  stated  and  tbe  inferences  drawn  from  ibcni,  .\» 
tbe  former,  observers  may  bo  said  to  agree  with  little  eietjitioo; 
to  the  latter,  astronomers  are,  in  some  cases, at  variance,  and  what 
lows  is  chiefly  conlined  to  a  statement  of  fact,  since  a  review  of  op 
ing  hypotheses  would  not  be  at  present  in  place. 

The  approach  to  the  spot  is  scarcely  marked  in  the  engraving 
any  variation  of  the  surface;  though  there  is,  in  reality,  a  very  »!' 
blurring  of  the  luminous  masses  (rice-grains)  which  makes  tki.'wl 
less  disiiiict  as  we  draw  near  the  edge.    Here,  all  at  once,  tbe  app 
ance  changes.    We  are  approaching  what  is  ri'ally  the  outer  rim  of 
enormous  shallow  funnel  (that  shown  is  20,000  miles  across) ;  l' 
low,  that  is,  in  tbe  outer  portion  only  which  is  saucer-iibaped.  w'' 
the  spout  of  the  funnel  Is  iudefliiitely  deep.    The  flrst  or  gentle  »! 
is  the  penumbra.    It  does  not  shade  off  into  the  pbolos|>lii 
gins,  as  has  just  been  said,  abruptly;  aud  this  suddiu  iru 
thing  to  be  noted.    We  also  observe  that  the  edge  is  extremely  iii 
alar — full  of  indentations  and  subdivisions,  patches  of  the  pbot<w]>* 
pusliing  out  here  and  there  over  il,  and  at  times  apparently  haag 
suspended  above  tlie  abyss. 

The  «idea  of  the  slope  are  filled  with  what  seem  at  Grst  sight 
long  wliite  threads,  radially  disposed,  so  that  a  circular  pcnum 
looked  at  casually,  has  somewhat  the  appearanoe  of  the  iris  naxrv 
ing  the  pupiL    A  closer  look  shows  that  these  threads  arc  not 
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nged  exactly  radially  (in  some  spots  not  at  all  so).  They  are  often 
KJutorted  and  thrown  over  each  other,  aud  evince  a  tendency  to  curl 
iilo  uckle-shaped  curves  as  ihey  approach  their  inner  cxiremitiea; 
ifMle,  if  we  examine  them  at  the  peuumbral  circumference,  we  find 
lliera  to  be  apparent  prolongations  of  those  minute  white  objects  to 
Uliirh  the  light  of  the  sim  has  just  been  rtfurred. 

These  "threada"  or  "tilamenta"  are  dilBcult  of  observation,  for 
ihcir  average  thickness  is  probably  not  over  200  miles,  a  width 
jnite  invisible  at  the  eun'a  distance,  in  any  ibing  but  a  very  good 
ielpscope.  Somo  appearances  make  it  probable,  however,  that  they 
ire  composed  of  filaments  still  finer,  just  as  the  finest  silk  thread 
■  made  np  of  numerous  fibres,  and  they  have  a  certain  disposition  to 
inite  in  fascicles,  which  arc  often  mistaken  fur  them.  The  dimension 
if  SOO  miles,  then,  is  somewhat  an  arbitrary  one,  marking  perhaps 
■ther  the  present  limit  of  vision  of  oar  telescopee  than  any  real  limit 
f  the  aclnal  size ;  but,  however  this  may  be,  the  extraordinary  length 
if  these  filaments  is  not  open  to  question;  they  are  quite  commonly 
let  with  three  or  four  thousand  miles  long,  and  the  writer  has  occasion- 
lly  distinctly  traced  one  of  these  attenuated  forms  uninterruptedly 

Bugh  a  much  greater  distance.    What  they  are  is  still  unknown. 
IFhat  are  the  forces  which  cause  the  spot  to  move  as  a  whole  upon 
lolar  surface,  and  what  araJ^e  nature  and  direction  of  those  which 
odifv  its  form,  and  so  completely  change  in  a  few  days,  or  even 
Min,  the  disposition  of  its  parts  over  its  so  vast  area?    To  the  first 
iirsiion  there  is,  as  yet,  no  satisfactory  answer,  though  our  kiiowl- 
Ige,  such  as  it  is,  seems  to  point  to  a  constant  inierehange  of  matter 
Kween  the  surface  of  the  sun  and  its  interior,  far  within  which  seem 
I  be  impressed  on  the  ascending  currents  velocities  of  rotation  which 
■koilify  those  which  obtain  at  the  surface.    As  lo  the  second,  the 
Hproseope,  if  appealed  to,  ofiers  but  very  partial  help,  and  we  here 
■Btiiol  ourselves  to  a  description  of  methods  which  do  not  involve  its 
■k^  How  may  we  determine  the  directions  of  the  currents  which  we 
doubt  exist  within  the  spot? 

bappencd  to  the  writer  to  be  lost  in  one  of  the  shallow,  laby- 
PHIVukes,  in  the  interior  of  our  Northern  wilderness,  on  whose 
fcjl  waters  the  canoe  was  left  to  drift  aimlessly  with  the  wind,  while 
■bui'Ie  sought,  at  first  vainly,  tho  traces  of  some  current  which 
indicate  the  direction  of  the  outlet;  till,  looking  below  the  snr- 
»,  the  common  direction  of  the  extremities  of  the  water  grafses, 
«Un\  at  the  bottom,  showed  the  existence,  and  direction  of  a  current 
kiTwise  nnperceived,  and  gave  the  question  its  nolution. 

Th«  long  filaments  of  the  penumbra  may  be  used  in  a  similar  way, 
«ible  »•  they  are,  and  rooted,  as  it  were,  at  one  end,  while  the  other 
m.y»  in  the  cnrrenta  of  the  eolar  atmosphere,  yielding  to  it  as  freely 
t  '        ii»cs  to  the  water,  or  a  streamer  to  the  air;  and  the  analogy 
>itby  in  this:  that  one  end  of  the  filament  is  commonly  made 
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fast,  while  the  otlier  is  left  free.  TliU  la  so  vory  generally  the  csM 
that  we  sec  ibat,  if  these  tilamcots  be  clouds,  they  ditter  from  oun  io 
other  circa mstnnceB  tlian  their  shape.  Those  we  are  studying  an  Wat 
iulo  curves,  which  show  that  thy  solar  winds  frequently  Bio^o  in  r^^ 
cular  sweeps,  and  arc,  to  a  coDsiderable  degree,  conipRralilir  willi  cur 
cyclones.  Long,  twisted  ropes  are  sometimeB  formed  hy  th*m,  um 
being  thrown  over  anolher ;  and,  in  clond-like  tn&itges,  tbejr  at  tiact 
move  over  and  coni^eal  lower  portions  of  the  penumbra — the  abrupt 
changes  in  the  directions  of  motion  showing  us  that  these  itrv  iopo' 
posed  strata  of  what,  for  want  of  a  better  won],  we  mnet  call  wlir 
clouds,  which  drift  across  ench  other's  course  occasionally,  nearly  il 
right  angles,  while  the  ever-moving  whirlwinds  leave  an  unniisiulml'li^ 
record  of  their  action  on  these  pliant  forms. 

In  one  part  of  the  spot,  one  of  these  hss  been  bent  into  a  com)] 
loop,  or  closed  curve,  the  extremity  showing  a  fringe  of  ragged  sit 
like  that  of  a  broken  rope.    The  immensely  more  extended  ecali-  oft 
action  here  being  kept  in  view,  and  the  fact  that  the  whole  »p 
being  changed  in  all  its  parts — even  while  we  arc  loolcint;  at  it- 
olterations  which,  though  apparently  gradual, are  really  the  ludicain 
of  an  immense  energy,  it  will  be  seen  that,  considered  merely  i 
spectacle  of  the  play  of  natural  forces,  we  have  before  us  eomftlii 
almost  incomparably  greater  than  any  which  the  terrestrial  Toli 
earthquake,  or  cyclone,  can  offer.  The  entire  enrface  of  the  eartb.i 
it  spread  out  into  a  plain,  would  be,  in  fact,  of  inconsiderable  sin 
compared  with  cither  branch  of  (he  spot  we  are  examioing. 

The  quickness  of  the  Iran n formations  that  the  observer  Gomctifl 
notes  here  is  wonderful.    Lockyer,  Young,  and  other  observera,  I 
demonstrated  the  existence  of  ohromospheric  movements,  iu  mom) 
stances,  at  the  rate  of  over  100  miles  a  second;  and  the  tela 
in  the  pholosphere  are,  occasionally,  of  a  similar  order  of  ma 
tade.    As  an  instance,  it  may  be  mentioned  that  the  loop  in  qn 
which  inclosed  an  area  of  about  3,000,000  giiuure  miks  (not 
from  that  of  the  United  States),  broke  up,  and  seemingly  melted  M 
like  a  snow-wreath  l>efnre  a  tire,  in  liitle  over  a  quarter  of  an 
How  vain  the  attempt  must  be  to  adequately  realize  to  ourM'lrr* 
fealnres  of  such  a  cataclysm  seen  close  at  hand  1 

It  is  quite  impracticable  to  convey  an  adequate  idea  of  ilio  04 
plexity,  strangeness,  and  beamy  of  these  penumbral  forme  by  U  ' 
graving  ;  and  the  description  is  Ukely  to  fail  equally,  both  on  i 
of  the  unlikeness  of  the  appearances  to  any  thing  with  which  vvl 
familiar,  and  the  difficulty  of  using  any  descriptive  terms  whicli,dr 
from  terrestrial  analogies,  will  not  here  prove  inaccurate.    A  )>)u 
like  form,  in  the  upper  portion  of  the  spot,  ia  nocessiarily  bm  ao 
perfect  memorandum  of  an  appearance,  in  reality  all  but  imponib 
render  with  the  pencil,  even  on  a  scale  which  depicted  it  a  hun 
times  this  size.    Il  might  be  likened  to  a  sheet  of  gl&ss,  covci«d 
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Uic  most  intricate  and  capricious  patterns  tlie  frost  evei'  traces  on  our 
irinduw-paocB  in  winter;  but,  together  with  this,  tbere  was  sotncthing 
bme-like  in  the  graceful  terminal  curves,  and  eomeching  straogcly  eug- 
^tive  of  fern-like  vegeialion  about  the  whole.    This  double  and  ap- 
paretitlr  incompatible  impreEsion  of  something  at  once  crystalline  and 
{tiaut-like  is  strikingly  conveyed  by  many  of  the  peunmbral  forms,  and 
jet  the  description  will  doubtless  appear  incongruous  to  any  but  the 
few  who  hnvc  seen  for  thL'maelvea.    The  compariBon  of  the  frosl- 
£giireB  is  the  least  iuSpt,  perhaps,  to  be  found,  but  it  is  really  impos- 
|wble  to  obtain  an  accurate  one,  when  we  have  no  single  thing  on  earth 
^hich  we  can  exactly  liken  it  to.    When  we  consider  thiit  this  exlraor- 
^nary  shape  occupied  a  greater  area  than  the  North  and  South  Amer- 
jican  Contlnenls  united,  while  that,  over  the  whole,  obtained  a  tcmper- 
mivre  far  above  that  of  ilie  white  tlame  which  plays  about  the  niourh 
«f  a  furnace,  and  that  its  parts  turned,  as  the  observer  looked,  from 
«De  evaneRceut  beautiful  fonu  to  another,  with  a  rapidity  of  change 
bich  indicated  ihc  existence  of  inconceivable  force,  we  need  feel  less 
nrprue  that  any  metaphor,  necessarily  drawn  from  onr  limited  terres- 
ial  analogies,  should  so  fail  to  convey  an  adequate  idea  of  what  the 
Writer  is  certain  he  has  seen,  but  confesses  he  cannot  properly  describe. 
The  umbra,  or  dark  inner  shade,  commences  as  abruptly  as  the 
Dumbra,  but  the  conlrtkst  between  it.  and  the  penumbral  edge  is  far 
rcaliT  than  between  that  and  the  photosphere.    TVe  possess  no  very 
Turate  photometric  determinations  of  ihe  relative  light  of  Ihese  por- 
.ionM  of  the  spot,  and  notiiing  seems  practicable  beyond  a  rough  aver- 
Iging  where  the  urabr»  are  themselves  of  such  various  tints.    If  we 
.opt  the  somewhat  crude  determinations  of  the  elder  Herschel,  we 
ly  assume  that  the  penumbra  is,  as  a  whole,  rather  less  than  half  as 
irighl  us  the  photosphere,  and  the  umbra  about  one-seventieth  of  the 
rigblneaa  of  the  penumbra.    More  accurately,  if  we  represent  the 
r*Tage  brightness  of  the  photosphpre  by  1,000,  that  of  the  penumbra 
ill  be  denoted  by  409,  and  that  of  the  umbra  by  only  7.    The  umbra 
IppT-nrs,  at  first  sight,  to  be  black,  but  this  is  only  from  contrast  with 
superior  brightness  around  it.    It  is  certain,  for  instance,  that  siin- 
;bt  iti  St  least  200,000  times  brighter  than  moonlight  (probably 
iro).    The  umbra,  then,  if  it  be  but  seven  thousandths  of  llic  brighl- 
cf  the  surface,  is  still  1,400  times  (at  least)  as  bright  as  the  moon, 
r  brighter  than  the  calcium-light.    The  absolute  depth  of  the 
edge  of  the  penumbra,  below  the  surface,  is  not  very  great,  ao- 
'ng  to  M.  Faye,  and  probably  not  over  from  2,000  to  4,000  miles. 

thing  is  relative ;  and,  on  the  sun,  2,000  miles  is  little  for  the 
h  of  a  cavity  which  may  be  from  ten  (o  twenty  tinies  thin  width.) 
Somewhere  about  (his  lower  level  commences  the  umbra,  which  haa 
already  compared  to  the  spout  of  the  funnel,  of  which  the 
bra  formed  the  upper  shallow  cmc ;  and,  through  these  umbral 
,  the  eye  looks  down  to  quite  unknown  depths. 
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The  darkest  pans  are  far  from  being  blaclt,  however  they  mat  ijf 
pear  by  coniraet,  the  very  "blackest"  pan  being  radiant  wilh  a  Ugtl 
which  would  appear  intolerable  to  the  unshielded  eye.  Hrown  wi4 
reddish  tints  are  oucasionally  eeen  here  with  the  polarizing  ey<-jii"r, 
These,  tlie  spectroscope  shows,  are  due  to  incandescent  hydrogm;  liot 
a  common  tint,  which  is  particularly  that  of  tlie  nuclei  or  ilwiwr  uio- 
bral  shades,  is  a  very  pure  violet. 

It  i^  impossible  to  do  more,  in  such  an  article  as  this,  than  to  out- 
line, in  the  briefest  way,  a  few  of  the  more  prominent  appoarBiim  «t 
ihe  Bpots  and  solar  surface,  wilbont  attempting  any  descriptioo  of  tli* 
laws  which  regulate  their  roepeclive  motions,  and  the  emiEsiou  of  Unit 
light  and  beat,  and  without  alluding  to  the  numerous  other  t<'|'ii-<  of 
inierctit  to  thtf  student.  The  reader  w  ill  not,  it  may  be  hojied,  on  idii 
account  derive  the  impression  that  his  attention  has  been  invited  loi 
description  of  superficial  solar  phenomena,  merely  as  spectaclw.  In 
this  point  of  view  alone,  certainly,  we  cannot  contemplate  thi-in  "ilk- 
out  lively  wonder,  but  their  deeper  interest  will  lie  in  the  light  tlir; 
shed  on  the  nature  of  the  sun  itself,  and  the  laws  which  govern  thil 
flow  of  light  and  heat  through  which  alone  we  oarselves  live  and  loovf. 
Experience  seems  to  indicate  that,  according  aa  these  wonderful  pli^ 
Domeiia  are  Ktudied  with  or  without  the  ppectroscope,  they  an  >■ 
lated  more,  in  the  observer's  mind,  with  such  terrestrial  minn  u'  " 
those  we  call  eruptions  in  the  first  inetanoe,  or  cyclones  in  Ihe  tveofsi. 
It  would  be  generalizing  from  a  partial  view,  therefore,  to  pn^irl 
reader  with  any  single  hypothesis  at  present,  esjiecially  w  liile  [h 
versed  In  the  study  find  so  much  thai,  on  any  hypothesis,  is  still 
terious. 
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Br  FEKSASD  PAPILLOS. 
thjU)bi.ated  bt  a.  r.  hacdohoddii, 
L 

UNTIL  very  lately,  all  fermentations  were  Blippoud 
duced  by  the  sponluueous  decomposition  of  orgknlo 
in  a  fermentable  liquid.    It  was  said  that  on  contact  with  ur 
organic  matter  undergoes  a  special  change  which  gives  it  thee 
of  leaven,  and  this  whs  regarded  as  an  agent  h.iving  the  pn 
ipreading  decomposing  movement.     Ii  is  true,  brewer**  yeast 
long  been  well  known;  the  facts  of  its  cellular  composition  anil 
organization  were  familiar;  but  no  relation  was  recognitcd  bet 
this  organized  condition  and  those  phenomena  of  fermi  ■  ■ 
duced  by  yeast  in  saochariue  liquids,  such  as  grapc-JuUw  oi 
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^e.  In  llie  first  few  years  of  this  ceutury  Tiirpia,  and  aftern  ard  Cngiii- 
brd-La tour,  attempted  id  vain  to  prove  thai  ench  a  relation  eiiatcd; 
il  was  always  denied  that  any  thing  cilse  could  bo  oliseri'ed  in  alcoholic 
tbrmenlatioD  than  au  operation  rcsemliliiig  all  tbosc  i'low  deconiposi- 
tious  iLat  were  claBsed  among  fcrtncntations.  We  have  admitted,  in 
our  time,  that  alcoholic  fermentation,  instead  of  being  an  exception,  is 
on  the  contrary  the  very  type  of  the  phenomena  we  are  treating  of;  that 
the  yeaal-cclU,  far  from  being  unimjiortant,  take  au  cEBonliuI  part  in 
[l,aud  that  in  all  fi'rmeii  tat  ions  whatever  there  occur  low  orgnniza- 
|i<uis,  raicroscopio  corpuscles,  more  or  lesa  analogous  to  those  of  yeast. 
kl  Ic-aat  this  is  the  first  result  of  investigations  carried  on  in  the  past  lif- 
K'en  years  by  several  men  of  Bcience,  among  whom  in  tlie  tirst  rank 
iL  Pasteur  is  lo  be  cited. 

I  3L  Pasteur  began  Ibe  course  of  his  labors  in  1858,  by  the  study  of 
tlcohcilic  fermentation.  He  placed  it  beyond  a  doubt  that,  in  the  case 
K  grape-juice  or  beer-wort,  as  in  that  of  any  other  saccharine  liquid  ex- 
KWed  to  the  air,  the  more  or  less  rajiid  production  of  alcohol  is  alwaya 
Bonectcd  with  the  production  of  a  microscopic  fungus,  consisting  of 
nnnded  globules,  a  few  tbousandtbs  of  a  millimetre  in  dianieier. 
hwse  globulen,  known  under  the  name  of  brewer's  yeast,  multiply  in 
pv  fermenting  liquid  at  the  cspeuse  of  the  organic  matters  it  contains, 
pi, by  tlie  eichangea  of  growth  they  give  rise  to,  produce  decompo- 
Elion  of  the  sugar  into  alcohol  and  carbonic,  succinic,  and  glyceric 
HAl  These  are  the  four  invariable  products  of  alcoholic  femenla- 
Wf  Sugar  18  the  food  of  the  yeast-fungus ;  these  products  are  its  es- 
ntions.  The  laws  of  the  inner  mecbani^m  that  elaborates  ihem  are 
iri  uuknoH-n.  But  every  thing  leads  us  to  believe  that  the  yeaBt-cells 
|rcrcte  a  subfitance  more  or  less  resembling  those  that  work  out  the 
fhpnomena  of  digestion  in  the  bigher  animals.  Alcoholic  fermentation 
'ould  thus  be  a  kind  of  digestion  of  sugar  within  the  globule. 

U.  Dumas,  who  signalized  Iits  entrance  npon  the  career  of  studies 
I  natural  science  half  a  century  ago,  by  memorable  discoveries  in 
lirronc.ipic  physiology,  has  lately  returned  to  rcsearchea  of  the  same 
bil,  precisely,  in  respect  to  fermentations.  In  M.Pasteur's  labora- 
Vj  at  the  Normal  School  he  has  taken  up  investigations  on  this  sub- 
let, the  results  of  which,  quite  lately  published,  show  that  the  disiin- 
Iwlicd  tav'int  in  question  has  lost  neither  his  cautious  diligence  in 
jKtimental  processes,  nor  his  lucid  conception  in  the  grasp  of  prinei- 
M.  He  has  attempted  among  other  things  to  determine  the  decom- 
•ing  force,  the  amount  of  activity,  possessed  by  each  cell  of  the  alco- 
ilic  ferment.  To  ascertain  this,  he  measured  the  quantity  of  sugar 
icompiised  in  a  given  time  by  a  tixed  weight  of  yeast,  and  he  found 
'UT  first  eetahlishing  that  a  cnbic  niillinietre  of  yeast  contains  about 
7i,tKI0  cells — that  the  power  of  a  million  of  cells  represents  the  force 
bic  of  decomposing  four  grains  of  sugar  in  an  hour.  If  we  attempt- 
rding  to  this  estimate  to  express  in  figures  the  number  of  cells 
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employed  in  producing  the  wine,  beer,  and  rider,  consnmed  every 
as  AL  Dumas  says,  even  adtronomers  woulil  shrink  IVom  the  tuV. 

This  active  property  of  decomposing  ftngar,  and  fonning  uh'oli 
couseqnencu,  does  not  belong  to  the  cells  of  brewer's  yeast  c-tcluM^-el; 
Several  chemical  agents  possess  ttie  eamc  power,  and  eerluin  vegrlslj 
cells  also  are  adapted  to  use  it.  Whca  fruiu  are  placed  in  a  media 
filled  with  oxygen,  tbey  absorb  this  gas,  and  occasion  the  relcxafl 
carbonic  acid  ;  if,  on  the  contrary,  ibey  are  left  in  carbonic  acid  or  d 
other  inert  gas,  they  effect  the  production  of  alcohol.  The  fruittJ 
main  firm  and  hard,  without  suffering  any  external  change,  bntfl 
sugar  they  contain  is  transformed  in  part  into  alcohol.  Hoir  I*  fli 
phenomenon  to  he  explained  ?  In  common  air,  the  cell  of  tbi-  fruit  i 
fed  by  oxygen ;  if  this  gas  is  withheld,  it  is  forced  to  borrow  tin;  nu 
terials  of  nutrition  from  the  fiuiils  that  tuo  is  ten  it,  that  is,  frtitn  tbi 
saccharine  juice,  and  then  the  latter  is  decotnpoaed.  SI.  Pwleiir  tm 
noleil  that  a  similar  alcoholic  fermentation  takes  pinee  in  other  re 
ble  organs,  in  leaves,  for  instance,  and  in  every  case  he  hna  jtrotcd 
the  phenomenon  is  due  lo  the  cells  of  the  vegetables  alone,  and  d 
yeast-globules.  Far  from  throwing  any  doubt  on  the  physiolo 
doctrine  of  fermentation,  these  singular  facts  agree  in  b-nding  it 
port,  by  giving  it  deeper  and  more  general  application. 

We  have  seen  that  the  fermentation  of  sugar  yields  alcohol, 
latter,  brought  in  contact  with  certain  porous  substanoea,  t»,  tot 
Btance,  platinum  sponge,  can  absorb  the  oxygen  of  the  air  and  t 
form  itself,  by  oxidation,  into  acetic  acid.    A  phenomenon  of  thi* 
occurs  in  wine  when  it  sours,  the  alcohol  contained  in  it  being  cha 
into  acetic  acid;  only,  the  agent  in  the  transformation  ia  in  tbi* 
microscopic  plant,  made  up  of  little  elongated  globules,  soiuo 
sandths  of  a  millimetre  in  diameter.     These  globules,  thw  m 
derins,  develop  on  the  surface  of  wine  exposed  lo  the  air,  and  fo 
scnm  which  plays  the  pari  of  storing  away  a  certain  stock  of  ©x" 
afterward  used  to  produce  acetification  in  the  liquid.   This  scum,  w 
is  called  moiher  of  vinegar,  only  acts  while  in  communication  wili 
air.    As  soon  as  it  is  below  the  surface,  it  loses  its  efficacy,  and 
productiou  of  acetic  acid  is  checked.  Thus  the  development  of  vi 
in  the  acetic  fermentation  is  reduced  to  an  osidaliou  of  alcoh 
which  niicroseopic  cells  are  the  vehicles  of  the  oxygen. 

When  milk  turns  and  sonr^,  that  phemmienon  also  ia  Aaa  t« 
formation  of  an  acid — lactic  acid.    This  substance  proceeds  from 
decomposition  of  sngar  contained  in  the  milk,  and  this  decora pa»i' 
again,  is  a  fermentation.  The  microscopic  beiqg  that  effocts  it  smi 
several  forms  ;  sometimes  it  is  made  up  of  cells  presenting  trock 
semblance  to  the  cells  of  yeaat,  sometimes  it  consists  of  straight 
exceedingly  fine  rods.     Milk  also  contains  casein,  which  ts  tfao 
stanoe  that  composes  cheese,  and,  when  the  fcrrncntniion  uf  ihf 
iu  milk  is  over,  that  of  the  casein  begins;  after  lai-lic  actd,  W 
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acid  is  produced.    Examining  with  a  microBfope  the  casein  Irans- 
fcriuing  into  butyric  auiJ,  we  observe  in  it  little  rods,  two  thousandihn 
of  A  inilllmetrc  iii  diameter,  and  of  a  length  from  two  to  five  limes  ne 
great;  this  is  llie  butyric  ferment,  which, uoiicuiTently  with  other  mi- 
croscopic vegetable  growths,  determines  in  various  cheeses  the  slow 
production  of  butyric  acid  and  several  nnalogons  acids,  equally  atroTig 
in  smell.    To  cite  a  last  illustration,  the  decomposition  of  urine,  giving 
rise  lu  an  abundant  release  of  ammoniacal  gases,  is  also  the  result  of 
k  fermentation ;  under  the  action  of  cells  smuller  than  those  of  brewer's 
yeasi,  the  contained  urea  changes  to  carbonate  of  ammonia,  rendering 
ibc  liquid  higlily  alkaline  and  strongly  odorous.    In  short,  the  feniieu- 
tatiOHB  we  have  just  described,  and  many  others  of  the  same  kind,  par- 
ticipate in  the  nutrition  and  developmenl  of  microscopic  beings,  of  an 
iverage  size  not  exceeding  some  thousandths  of  a  millimetre,  and  pre- 
woting  tho  form  sometimes  of  sjiheroidal  or  of  egg-shapid  globules 
H^myeudenus,  torulacea),  sometimes  of  straight,  bent,  or  curving 
la  (as  vibrios  and  bacteria).    These  diminutive  beings  engender  the 
ferment  within  the  fermenting  liquid  itself,  in  the  degree  and  rate  of 
Iticir  propagation  in  it. 

There  is  another  class  of  fermentations  in  which  the  immediate 
ptesence  of  definitely-shaped  corpuscles  cannot  be  traced.  Thus  di- 
Ulatiio  fermentation  consists  in  the  transformation  of  starch  Into  sugar 
DDder  the  action  of  a  formless  yellowish  matter,  called  "diastase." 
I^ngdalic  fermentation  is  ibat  in  which  amyi^i'luline  becomes  the  es- 
|Bke  of  bitter  almonds,  by  the  action  of  a  like  ferment,  known  as 
"lyrajiinse."  The  former  takes  place  in  the  vegetable  embryo  when 
llie  amylaceous  matter  of  the  seed  is  converted  into  a  snluble  sugar, 
wliicli  permeates  the  growing  tissues  of  the  plnnt.  The  latter  occurs 
^beo  bitter  almonds  arc  crushed  in  water;  on  contact  with  the  liquid, 
the  mixture  of  these  odurless  kernels  takes  the  characterislic  smell  of 
ite  essence  of  bitter  almonds,  which  results  from  the  fermentation  of 
imvirdaline.  We  regard  as  fermentations,  moreover,  a  certain  number 
(if  similar  phenomena  which  can  be  produced  with  the  implements  of  a 
Iihoratory,  and  which  are  constantly  taking  place  in  lining  organisms, 
if  which  the  cause  is  a  zymotic  substance.  There  exists,  for  intlance, 
a  the  saliva  a  principle  called  ptyaline,  which,  like  diastase,  converts 
uylawous  matter  into  sugar.  The  gastric  juice  contains  another 
riociple,  pepsin,  which  has  the  effect  of  liquefying  albuminous  sub- 
lUeM,  so  that  Ibey  may  be  prepared  for  absorption.  The  pancreatic 
aid  contains  another  principle  which  acts  in  a  similar  way.  Digestion 
I  lliiia  reduced  to  a  series  of  fermentations,  as  the  ancient  chemists 
■fl  riglilly  conjectun-d  in  regard  lo  it.  These  different  phenomena, 
I  well  as  those  in  which  organisms  take  part,  have  the  two  general 
■tract eristics  I'f  fi-mientation  ;  iliey  occur  only  within  certain  limits 
r  fmijcraturc,  and  the  weight  of  the  fermentable  matter  is  always 
srh  greater  than  ibat  of  ike  ferment  which  sutfioes  to  decompose  it. 
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To  ooDcluile,  ferment  alio  [18  occastoued  in  oertain  nicdix,  by  the  act 
of  developraeiil  aod  nutrition  of  aBcertained  microscopic  animal  ot 
vei^i'table  existences,  present  a  group  of  well-dctitied  cbaract^ristio. 
They  follow  obediently  all  the  vanationB  tlial  may  occur  in  the  phy«» 
logieal  aoiiviiy  of  tlio  microscopic  beings  coniaiiieii  in  tbe  liquid. 
This  does  not  go  into  fermeutsiion  all  at  once ;  it  delays  more  or  Urn, 
and  molecular  niovomCQt  makes  itself  perceptible  in  it  by  diignei 
The  [ihenoiiienon  is  one  of  evolvement.  This  appears  to  be  tlie  clu^ 
acleristia  of  alcoholic,  lacUu,  acetic,  butyric,  glyceric,  and  putrid  fw- 
luentationB — all  of  those,  in  abort,  which  M.  Pasteur  has  studied  w" 
80  convincing  accoracy.  Is  it  tbe  eame  with  tbe  conversion  of  amy' 
ceous  RubBiancea  into  sugar,  under  the  influence  of  diastase  or  pt 
line,  with  the  dissolving  of  proteic  substances  by  pepsin,  wiih 
change  of  amygdaline  into  tbe  essence  of  bitter  almonds,  by  codI 
with  syiiaptase?  Evidently  not.  These  phenomena  present  tnot 
aspect ;  they  show  no  stages  of  evolvemenl.  Doubtless  they  n-qa' 
»  certain  time  for  thuir  completion;  but  they  take  place  all  at 
and  without  any  relation  to  tbe  surrounding  air. 

These  ilifFerences  between  the  two  kinds  of  fermentation 
depend  on  this:  that,  in  tbe  former,  tbe  phenomenon  is  Eubject«l 
the  conditions  an^  vital  progress  of  those  organized  corpuscles  «i>i 
elaborate  the  ferment  within  tbe  substance  of  tbe  fermentable  li^i' 
while,  in  the  latter,  tbe  phenomenon  is  brought  about  by  a  fertw 
already  formed  and  prepared.    But  this  latter  ferment  in  no  Irw 
organic  origin ;  it,  too,  arises  from  living  beings,  animal  or  vegelah 
Whether  it  emanates,  like  diastase,  from  the  young  cells  of  tbe  w"- 
or  results,  like  pepsin,  from  work  done  in  the  digestive  apparatus,  it 
the  bibor  of  life,  just  as  much  as  if  it  had  been  completed  by  gluhii 
of  yeast  or  bundles  of  bacteria.    Thus  the  eflicient  sources  of  all  i 
mentations  are  the  same.    Ail  ferments  are  at  bottom  alike,  vhi 
procured  directly  for  tbe  fermentHble  liquid  by  microscopic  bodies 
habiting  it,  or  emanating  from  corpuscles  that  inhabit  elsewliew. 
true  doctrine  of  fermentations  consists  in  this  point. 

Henceforth,  then,  we  m.iy  consider  ferments  as  products  of  a  J 
datiuu  taking  place  in  cells,  as  secretions  elaborated  by  those  roj~' 
of  infinitely  little  corpnsclea,  some  crowded,  squeezed,  condensed,' 
the  palpable  organs  of  animals  and  plants — others  free  and  mo 
disseminated,  as  we  shall  see,  into  vast,  intangible  space.  Tb« 
wbioh  distinguishes  these  microBcopio  animal  and  vegetablo 
also  belongs  to  the  microscopic  elements  making  up  the  liviui;  ti 
ill  the  higher  animals.    We  must  give  to  this  properly,  hiihcrto  f 
iiiderud  as  special,  the  high  dignity  of  a  fundamental  and  uiiiv 
attribute  of  orgiiniEed  cells.    M"e  must  detect,  in  tie  most  com 
conversions  and  processes  of  nutrition  in  superior  bvinga,  ihv 
untiriu!^  and  primitive  force  that  marks  the  subtilv  action  of  io~ 
and  iusigui&oaol  moaads. 
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No  doubt,  the  corpiiscles  of  different  speciea — to  which,  in  the  last 
analysis,  we  reduce  aiiimalH  and  plants  of  every  kind  and  degree — are 
nut  identical.  Each  species  lias  its  own  fitnioture,  ita  specific  energy, 
its  mode  of  nutrition,  its  fixed  secretions — tharacterielics,  moreover, 
which  vary  with  circumstances  and  media.  Yi-t  we  ean  point  out 
more  than  one  interesliiiR  similarity  between  certain  ones  of  these 
species,  which  seem  to  discharge  quite  distinct  functions,  and  hold 
very  unlike  stations,  in  tbo  vast  harmony  of  vital  monads.  The  cells 
of  frails,  when  placed  in  certain  condiliona,  behave,  as  has  been  seen, 
like  the  cells  of  brewer's  yeast ;  they  both  decompose  sugar  and  yield 
tlcoliol.  We  may  truce  resemblaneea  not  Ices  close,  as  51.  Ulondeuu 
and  M.  Pasteur  have  done,  between  acetic  raycoderms  and  blood- 
globules.  Both  alike  serve  as  curriers  of  oxygen — the  first,  for  the 
tiow  combustion  of  alcohol;  the  last,  for  the  slow  combustion  of  the 
■Ibuminoid  matters  in  animal  tissues.  It  is  even  likely  that  there  is 
a  principle  in  niycodernis  similar  to  hcmoglobiue  in  the  blood- globule, 
■ud  provided  with  a  special  affinity  for  oxygen.  However  this  may 
V,  comparisons  of  this  kind  open  a  new  path  for  physiology.  As  that 
is  definitely  summed  up  in  the  explanation  of  existences  and 
ses  in  the  microscopic  elements  of  organs,  it  is  plain  that 
hing  can  be  more  useful  to  it  that)  the  study  of  these  one-celled 
organiHms  in  which  the  phenomena  are  extremely  simple,  and  life  Is 
tcdoced,  in  a  manner,  to  its  primitive  factors.  Ii  becomes  more  and 
~im  evident  that  jirogress  in  the  comprehension  of  the  superior  ani- 
aib  is  bound,  with  llie  very  closest  ties,  to  advance  in  the  compre- 
liension  of  the  mechanism  oi  nutrition  in  the  rudimentary  units  of  life, 
in  ibe  smallest  beings  that  it  is  given  us  to  study. 

II. 

Now,  whence  come  those  organized  microscopic  corpuscles  to 
»liich,  as  we  have  seen,  very  many  of  the  altenitions  of  organic  mat- 
ter must  be  attributed  ?  Upon  this  great  problem,  opinions  at  this  day 
■re  still  very  conlrudictory.  Neither  patient  obsetTations,  nor  minute 
perimente,  nor  profound  reasonings,  have  been  wanting  ;  yet  some 
ill  believe  that  these  little  bodies  grow,  by  spontaneous  generation, 
ilbin  fermentable  liquids,  while  others  assert,  and  profess  to  have 
vrd,  that  they  come  from  germs  contained  in  the  air.  Certainly, 
former  opinion  involves  nothing  contradictory  nor  impossible, 
e  who  reject  it  by  begging  the  question,  in  the  name  of  some  ur^ 
own,  mystical  doctrine  of  life,  do  not  even  deserve  to  be  listened  to 
the  investigation.  It  might  possibly  have  occurred  that  organiaed 
'  gs  should  be  produced,  complfle  at  all  points,  in  a  medium  de- 
TmI  of  organization;  yet  experiment  proves  that  this  does  not 
.  We  mast,  then,  accept  the  other  opinion — the  panspennist  doc- 
tiial  is  to  say,  we  must  concciie  that  the  germs  of  microseopio 
la  and  vegetables,  with  which  so  mauy  fermentations  and  putre^ 
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factions  are  cotmerted,  exiat  io  tlie  air.  This  ia  one  of  the  codcIt!^ 
and  porhcps  the  most  legitlmutc  and  most  fertile  one,  of  M.  PuieurV 
striking  studies. 

lie  deserves  the  glor^  of  it  precisely  becanse  he  has  not  prioritf 
in  it.    In  trath,  the  originator  of  this  idea  only  bad,  sdO  coutd  obIt 
have,  a  dim  intuition  of  it.    He  conld  measure  neither  its  itnponautt 
nor  its  consequences.    The  importance  and  the  results  of  a  great  iiiu, 
whatever  it  may  Iw,  only  liecome  apiiarenl  when,  after  under^vine  s 
certain  CA-olntion,  it  has  gained  the  precision,  certitude,  and  estsbligi^ 
ment,  that  nothing  but  long  experience  can  confer  upon  it.   A  cono 
tion  must  have  acquired  some  age  in  science  to  wear  a  fixed  aulhonlj^ 
and  bestow  fame  on  those  who  comprehend,  and  cause  to  be  coni|i(«' 
bended,  all  Its  grandeur  and  power.    The  t-irculatiou  of  the  1i1<hkI  hm! 
long  tieea  seen  by  glimpses,  in  the  schools  of  physiology,  when  ili^ 
vey  gave  it  complete  and  vigorous  demonstration.  GmTitatioa 
long  invited  research,  and  suggested  preeeutiment,  before  JtewtM' 
drew  its  perfect  system.    So,  loo,  the  paiispermist  theory,  negli«t«4 , 
and  ignored  since  the  time  of  its  earliest  authors — among  whom, 
tier,  in  1813,  deserves  particular  mention — has  only  been  dofiiiib 
established  in  our  time,  through  the  experiments  made  by  M.  Pwt 
These  experiments,  repealed  and  varied  in  a  llioueand  ways,  all  rrfl 
to  the  investigation,  by  comparison  of  what  takes  place  in  tlie  ua 
fermentable  liquid,  under  the  different  conditions  of  cxposarc  to  col 
mon  air,  tilled  with  dust,  and  of  contact  with  purified  air.  For 
stance,  M.  PaRienr  puts  a  certain  quantity  of  a  liquid,  that  tvidil 
undergoes  change,  into  glass  balls  through  which  a  current  of  &iri 
bo  made  to  pass.    Fermentation  and  the  development  of  small  org 
isms  take  place  very  soon  in  the  balls  ihroui^h  which  comnioii  sin 
eulates;  but,  if  the  air,  beiijro  entering  ihcin,  passes  thmujih  a  [Jl 
of  cotton,  no  change  in  the  liquid  is  observed.    When  the  volunitfl 
air,  thus  filtered  tliruugh  cotton,  is  considerable,  the  plug  U  10 1 
with  dust  as  to  turn  black.    Now,  this  dust,  in  addition  to  »  (]0 
of  mineral  particles,  and  fluff  of  many  kinds,  contain?  »pores  iiud 
of  fermenting  substance,  as  is  proved  by  the  fact  that  the  siuUl 
quantity  of  it,  "sprinkled  in  pure  liqaid,  will  produce  fermentation  iol 
An  experiment  of  another  kind  is  this:  M.  Pasteur,  by  an  tnj 
arrangement,  intierts  and  withdraws  from  a  glass  jur,  filled  with 
air,  the  juice  from  the  inside  of  a  single  grape,  so  that,  during  Uie) 
^lerimenl,  the  juice  communicates  neither  with  the  surface  of  the  | 
nor  with  the  atuosphenc  air.    The  juice,  thus  obtained,  showt  I 
trace  of  fermentation,  remaining  unchanged  as  long  as  ilic  jir^ 
closed ;  but,  if  it  ia  opened,  or  if  its  contents  are  mixed  wiih  »  : 
drops  <    water  in  which  the  surface  of  the  grape  hns  been  <rsslie<l,l 
menuiti  ^  is  set  up  in  it  at  once.  This  is  because  the  outside  of  ( 
is  alw  J  i  covered  with  yeast-germs,  even  when  the  bunches  hvn  I 
subjected  tocoufttani  rains.    In  this  case,  pLainiy,  fermcntattoa  bi 
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0  the  gi-rms  suspended  in  the  air,  or  deposited  on  the  enriiice  of  l)ie 
[rapes  and  Etenm.  M.  Pasteur  drawB  blood  from  an  auimBra  reins  by 
\  similar  provenB,  and  introduces  it  into  a  glass  vessel  in  conlnct-  with 
mre  air.  The  blood  coulinufs  Tresh  for  yeiirs.  W.  Piiateur  nsaerls 
ud  proves  by  experiment  ihal  grajie-jiLice,  milk,  blood,  and  all  liqnidB 
bat  most  readily  undergo  change  in  ordiunry  condilions,  are  incnpa- 
ile  of  fermentation  in  air  which  is  pure,  lliut  is  to  say,  deprived  of  the 
orjiuscles  it  contained. 

AI.  Pasteur  has  made  still  another  set  of  experiments.    He  Las  oh- 
•incd  development  of  fermentation  in  liquids  freed  from  albuminoid 
[ubslanees.    It  was  supposed,  before  his  rescarelies,  that  the  cells  re- 
giarked  io  the  fermectulion  of  grape-juice  proceed  from  the  conversion 
sf  tbe  albuminoid  substances  which  ibis  fluid  contain;*  in  its  natural 
Itate,    M.  Pasteur  pfeparcB  a  solution  of  sugar,  tartrate  of  ammonia, 
ud  some  other  !:alla,  and  sprinkles  a  few  yeast-globules  in  it.  They 
swell,  develop,  and  propagnte  in  this  artificial  medium  quile  as  well 
u  in  the  grape-juice.    So  it  was  supposed  that  in  the  acid  fermenln- 
'  tioD  of  milk  the  ferment  is  a  product  of  tbe  conversion  of  casein.  M. 
Pittlenr  ])roves  that  supposition  to  be  unfounded,  by  artificially  pro- 
duoiog  the  lactic  ferment  in  a  componnded  liquid  containing  not  a 

1  twee  of  casein.  These  very  delicaic  esperinjcnta  have  not  onlv  iu- 
I  Cfcaaed  tbe  vogue  of  ihc  pauHperroic  tin-cry,  but  llicv  ha_ve  been  of 

great  value  also  lo  vegetable  physiology,  ^^-^  .* 

Many  objections  have  been  raised  to  these  theori  n  the  origin 
*f  temients,  to  which  M.  Pasteur  has  almost  alnays  rqmed  by  nnqiies- 
tionitble  facts  and  solid  n^asonings,  though  he  has  sometimes  done 
bimself  the  injaslice  to  be  rough  and  contempt  no  us  in  discussion  tow- 
>fd  liis  opponents.  Truth  is  strong  enough  to  indulge  charity  for 
trror.  The  gravest  of  these  objections,  it  must  be  suid,  have  applied 
Io  problems  which  do  not  concern  the  very  foundation  of  the  dispute 
between  the  pansperraist  system  and  its  opposite.  For  instance,  M, 
Trfcot,  the  skillful  and  noted  micrographer,  W,  B6cbnmp,  and  others, 
hiv«  jiroved  that  &[.  Pasteur  mistakes  with  regard  to  ihe  evolulious 
■Dd  transformations  undergone  by  microscopic  hetnge  in  fermenting 
Bcdia.  M,  Pasteur  has  certoinly  made  more  than  one  mistake  on  this 
nbji-ct,  and  there  probably  does  exist  between  certain  fermcut-corpus- 
elM  a  closer  re!ationshi|i  than  is  snppcttied  at  the  laboratory  of  the 
Komial  School ;  but  that  does  not  in  the  least  alter  I  he  fundamental 
ihkracter  of  the  theory.  Attention  is  also  called  to  the  fact  that  cor- 
with  a  determinate  struclure  can  bo  produced  complcle,  with- 
gormii,  in  some  liquids,  Ko  doubt  this  Ik  true,  but  only  ou  condi- 
llinl  tbe  liquids  are  living  ones.  No  doubt  tbe  cambium  of  vege- 
UblMi,  tbe  blastema  of  animals,  and  generally  all  protoplasmlfuOuids, 
in  fcrtile  hatching-fields  for  the  spontaneous  development  otrf.Iif  cells 
ud  fihreii  of  living  tissues.  It  is  thus  that  the  tirst  e1etnent»Arf  the 
o  aliOW  themaelveB  in  the  animal  ovule.   And  in  this  respect  the 
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labors  of  Robin,  Trficnl,  Onimna,  Legros,  and  a  great  number  of  oilwi 
observefB,  are  decisive;  but  lite  is  the  properly  of  these  protopUuiK; 
they  depend  upon  an  orj^anized  syetetn.    In  the  depths  of  the  orgUM 
ism,  and  shielded  from  the  air,  they  toil  at  the  creation  of  tnicronrofim 
corpuscles.    Place  tliem  in  contact  with  purified  air,  in  M,  Fssleort 
glass  globes,  and  then  iliey  would  be  barren. 

The  last  objection  M,  Pasteur  bus  to  meet  !s,  that,  if  tlio  gemiiuf 
all  these  microscopic  vef»elable  and  animal  lives  are  in  the  almosplirn\ 
they  should  be  discovered  and  recognized  there.    But,  in  examinug 
the  dust  of  the  air  microscopically,  we  do  not  by  any  means  deiMlill 
the  rudiments  of  that  iufinitely  minute  flora  and  fauna  whose  existent 
ia  attested  by  the  fermentations  and  putrefaciious  of  organic  m WW 
M,  Pasteur  has  ihus  far  met  this  argument  only  by  the  evidence  ofliu 
experiments  which  prove  that,  in  contact  with  purified  air,  neiltierd^ 
mentations  nor  putrefactions  are  possible.    That  is  strictly  sollicii^ul, 
but  we  can  go  farther.    It  is  by  no  means  a  sure  conclusion  that  tlic^* 
germs  do  not  esist,  because  many  of  tbem  are  invisible  uuder  tlic  It"'. 
To  begin  with,  we  do  note  with  certainty  a  certain  number  of  spfcii* 
in  atmospheric  dust.    It  is  therefore  au  admissible  presumption  ibl, 
if  the  remaining  ones  elude  our  eyes  and  our  microscopes,  tlinl  nirMf 
proves  them  to  be  smaller  than  the  observed  onei».    But,  perhaps  ik 
problem  ought  to  be  viewed  in  a  different  way.    We  believe  that  time 
visible  germsiijic  the  exceptions,  that  is,  that  tbey  are  beiiigti  almil;  ' 
arrived  at  a  certain  degree  of  development,  and  that,  in  realitj,  »ll 
true  germs  are  of  dimensions  forever  beyond  the  reach  of  micii*cii|ii''  ^ 
observation,  even  conceiving  lenses  to  be  immensely  more  powtrrfnl  I 
than  they  now  are.    The  microscope  barely  brings  within  our  riR^  | 
of  vision  points  that  measure  at  least  a  ten  thonsandth  part  of  a  mill*-  j 
metre.   Tlie  primitive  germs  of  life  cannot  even  approach  the  millii'"'^ 
part  of  a  millimetre.   I'hysies  aud  metaphysics  both  assure  us  llmi  , 
must  here  give  up  the  hope  of  measuring  and  estimating  ibings  accont'  j 
ing  to  the  powers  of  our  limited  senses.  An  efToit  is  needed  to  jmni"  ' 
with  the  mind's  eye  these  perpetually-dwindling  dimenwons,  eiil!  i" 
go  on  though  the  imoginatiou  fails  in  the  task,  aud  to  realize  nl  l"' 
how  far  removed  are  the  bounds  of  the  microcosm.    If  the  facull)' 
reaching  out  beyond  the  limits  of  our  nature,  which  ia  one  of  the  <>■> 
blest  prei-ogalives  of  our  intelligence,  does  not  desert  tin,  we  atttitilo 
the  idea  of  the  vital  monads  of  Leibnitz,  the  organic  molecules  of  Buf^ 
fon,  (he  eom|)rcbension  of  existence  for  primal  orguaiems  diSbl^H 
throughout  the  world  by  myriads  of  myriads,  and  tbe  voncrpttoD 
the  infinitely  minute  within  the  infinitely  minute. 

Thus,  just  as  the  infinite  universe  through  which  the  S|ifacrH 
ia  filled  with  invisible  particles  of  a  subiilc  matter  to  which  phpi(ddfl 
and  astronomers  give  the  name  of  ether,  and  which  supplies  (he 
key  to  cosmic  phenomena,  the  finite  univene  in  w  hich  orgUiind^| 
unfolds  itself  is  thronged  with  eorpusclee  no  less  invbiblc,  (ani^M 
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iftt  the  illuetrions  Ehrenberg  calls  the  milky-way  of  hiwer  orpnn- 
DS,  and  no  less  esBonlial  for  exiilauatioii  of  the  proPCBaes  of  wliich 
1  have  traced  the  general  course.  As  there  is  an  ether  wnTiting  in 
6)  eo  tliere  ie  an  ether  endowed  with  life — a  vital  ether.  Both  are 
lOVC  denial;  they  eurpaBs  our  reason,  yet  reason  cannot  but  demand 
em.  They  elude  the  close  grasp  of  experiment,  yet  experiment  diies 
)t  permit  them  to  be  avoided ;  they  are  unseen,  and  without  them 
lere  could  be  nothing  seen.  The  mind  clings  to  them  wilh  the  stress 
i  bU  its  power  to  embrace,  perhaps  because  it  feels  a  secret,  myeleri- 
psaffiniiy  with  them,  perhaps  because  it  is  in  substance  of  the  same 
ueacc  with  them, 

ni. 

OcB  atmosphere,  then,  ts  the  receptacle  for  myriads  of  germs  of  mi- 
m'opic  beings,  which  play  an  important  part  in  the  organized  world, 
QietratiDg  agents  of  decay,  baneful  toilers  for  disease,  they  lie  ever 
wait  for  the  chance  to  pic'rce  the  internal  machinery  of  animals  and 
ants,  and  create  slight  or  grave  disturbances  wilhin  it.  Life  often 
lists  or  escai>es  them,  but  nothing  ciin  contest  with  them  ils  deserted 
istiire.  The  corpse  is  their  natural  aliment,  and  death  their  chosen 
boratory.  There  these  lowest  of  created  things  work  out  their  lofty 
*tiny  in  the  eternal  drama  of  renewal  of  organic  existences. 
When  the  thin  pellicle  covering  sweet  fruits  is  torn  at  any  point, 
Opening  is  made  for  atmospheric  germs.  Fermenting  cells  pierce 
B  interior  of  the  fruit,  and  produce  within  it  fermenlalion  of  the  eu- 
r,  that  is  to  say,  the  formation  of  a  little  alcohol;  and  this  in  its 
ni  is  susceptible  of  the  passage  into  acetic  fermentation,  giving  the 
Ip  an  acid  taste.  At  last  the  pulp  itself  is  destroyed  by  various 
agons  growths.  When  a  fruit  decays  and  takes  a  more  or  less  un- 
aeant  flavor,  this  depends  on  the  intervention  of  ferment-cells  of  al- 
Mplieric  origin,  and  on  the  production  of  acid  or  alcoholic  substauees. 
I  able  inicrographist,  M,  Engel,  who  has  lately  studied  these  phe- 
mena  minntely,  discovers  that  the  yeast-cells  which  thus  produce 
loholtc  fermentation  in  ihe  juices  of  fruits  iircsent  some  slight  difler- 
Dce  in  various  fruits,  neither  do  they  have  the  same  morphological 
kncter  as  those  of  grape-must  or  beer-wort.  Varieties  occur  in 
M  cases,  corresponding  to  the  different  media  in  which  the  nntri* 
j^f  the  little  fungus  takes  place. 

The  microscopic  fungi  of  the  atmosphere  pliiy  as  interesting  a 
rt  in  the  alteration  of  wines.  These  grow  acid,  change,  become  tilmy 
(Kly,  or  take  on  besides  a  decided  bitterness.  All  these  sicknesses 
ftend  on  the  development  of  different  little  plants  recognized  and 
loribed  by  M,  Pasteur;  and  this  scientist,  not  stopping  at  the  solor 
B  of  llio  nature  of  these  disorders,  has  sought  the  means  of  prevents 
[  them.  Besting  on  some  former  observations  by  D'Appert,  he  con- 
Uie  idea  of  sabjectiug  wines  to  the  action  of  a  very  high  degree 


of  beat,  so  aa  to  destroy  tlie  yeasl-giTma.  There  was  no  poesibilitj  of 
doubt  as  to  the  destruction  of  theec  gcnna  and  the  prevcDtion  of  aoy 
furtlier  change,  but  it  might  well  be  asked  whether  the  delit'ai'V  aiii! 
bouquet  of  eeriain  wines  would  not  be  endangered  by  the  tfl>'i-t»  of 
heatiag.  Long-cou tinned  eiperiraenta  prove  not  only  that  heuting  i) 
an  excellent  method  for  preventiug  sickness  in  wines,  but  al^u  tlint,  in- 
stead of  impairing  their  exquisite  qualities,  it  ripens  and  sireii/ji '<i  "- 
them.  The  recorded  miniiles  of  tastings  officially  performed  during  .ni 
past  year  by  several  members  of  the  ayndical  wine  comnuMion,  at  ibt 
suggestion  of  M,  Pasteur,  contain  decisive  testimony  on  this  j>oinl. 
Fine  Burguuily  wines,  heateil  in  botlle  aeven  years  ago  to  tem]ierntufn 
varying  between  131°  and  140%  appeared,  at  the  end  of  that  limt,  in- 
jierior  to  the  same  wines  not  so  treated.  PersouR  who  spoke  with  wiUB 
authority,  M.  Pasteur  says,  declared  that  healing  would  in  lime  d^ 
prive  the  wine  uf  its  oolor.  The  contrary  is  the  case,  when  ihi'  air  i> 
excluded  during  the  process;  the  color  grows  livelier  by  heating,  ll 
was  said  that  heating  would  in  time  alter  the  bouquet  of  fine  wioM, 
giving  them  dryneaa  and  too  great  age.  On  the  contrary,  the  hmmnd 
seems  to  be  heightened  with  the  l.ipsc  of  lime,  more  positively  tliio 
with  wines  not  healed.  In  the  case  of  ehambertin  and  voluay  jmrtif- 
ularly,  the  tasters  noticed  this  fact.  M.  Pasteur  was  le<i  by  thctc 
studies  10  investigate  the  cause  of  the  aging  of  wines,  and  he  discof 
ered  thai  the  phenomenon  was  due  to  slow  oxidation.  Wine  ki'i'l  i" 
glass  tubes  comi'Ietely  filled  and  closely  sealed  does  not  age.  Hi  in- 
creasing and  regidating  the  aeration  of  wine,  aud  partieularlv  comtiiu- 
ins  it  witlj  heating,  he  succeeded  in  manufacturing  in  one  inontti 
celfenl  old  wine.  In  short,  oxygen  and  heat,  acting  on  wine  in  certiin 
proportions,  promote  instead  of  hindering  the  development  of  tiiOW 
volatile  principles  to  which  the  liquid  owes  its  perfume  and  part  of  iU 
flavor;  but  this  discovery  is  additional  to  those  sought.  WliM  IL 
Pasteur  did  chiefly  look  for  and  did  find,  in  giving  exact  and  nu-thnili- 
cal  rules  for  heating  wines,  is  a  process,  applicable  on  a  grest 
for  preventing  the  diseases  from  which  the  common  vineyard  prodart* 
so  often  suffer,  and  that  fortunate  appliention  la  a  result  from  hi*  n- 
searches  on  fermentation  generally.  In  the  same  way,  in  coui«]iipiwf 
of  the  examinaliona  he  undertook  .as  to  the  share  of  microscopic  ■  - 
isms  in  the  diseases  of  silk-worms,  he  was  led  to  prescribe  a  pn- 1: 
way  of  hindering  the  development  of  these  organisms,  and  thai  yt^ 
venting  the  malady. 

When  wc  inject  into  the  subcutaneous  cellular  tisauo  of  «  "  ' 
animal  a  pulrefi^'d  or  septic  liquid,  that  is,  one  containing  those  tli 
like  corpuscles  known  by  the  name  of  vibrios  and  bactenA,  il 
times  happens  that  the  animal  experiences  no  inconvenience, 
particularly  resist  with  vigor  the  poisonous  influence  of  such  a  B 
but  the  case  is  different  with  other  species,  and  notably  with  nbbt 
The  system  becomes  the  seat  of  grave  phenomena,  nlmoat  ftlwajm  mot- 
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kl,  of  vbich  tlie  geDcr»l  group  composes  the  affect  ion  known  by  the 
trm  septiceemia.  The  microscopic  orgnnismH  in  such  a  case  poisoo  the 
iiim^,  not  only  by  tlic  mere  fail  of  their  presence  in  the  blood,  but 
(sides  and  specially  because  tliey  develop  and  propagate  in  it  with 
stoniehing  rapidily,  in  the  same  way  that  yeast  reproduces  itfielf  in 
mrley-woit.  But  the  most  singular  thing  in  those  puihological  fer- 
icotatione  is  the  fact  noted  some  years  ago  for  the  tirst  time  by  M^I. 
'oie  and  Feltz,  and  the  study  of  which  M.  Uavaine  took  up  last  year, 
laraine  demonstrates,  by  erpcrimenls  made  on  rabbits  and  Guiiiea- 
i^'s,  that  one  drop  of  blood,  from  an  animal  affecti-d  with  septicipmia, 
as  the  power  of  imparling  the  infection  to  another  animal  inoculated 
ith  it,  that  a  drop  taken  from  the  second  can  transmit  the  disease  to 
third,  and  so  on.  Still  more,  very  wonderfully,  the  poisoning  power 
'  the  blood  of  these  animals  increases  with  tlie  dtgrce  of  advance  in 
le  «erie<k  of  inoculations.  The  culture  of  the  virus  heightens  its  ma- 
Bcent  properties.  This  gradual  increase  of  the  virulent  force  is  such 
at,  if  we  lake  a  drop  of  blood  from  an  animal  representing  the 
renly-fifth  term  in  a  seiies  of  successive  inoculations,  and  so  dilute 
M  drop  with  water  that  a  drop  of  the  dilution  corresponds  to  one 
illionth  of  the  original  drop,  we  get  a  liquid  of  which  the  smalh  st 
lantily  still  displays  mortal  activity.  Tliese  experiments  of  W.  Da- 
ine,  which  exhibit  the  degree  of  venom  as  increasing  in  an  inverse 
tio  to  the  apparent  quantity  of  the  poison,  have  been  repealed  and 
ufirmed  by  several  eminent  physiologists,  among  others  by  M.  Bou- 
r,  and  have  produced  a  sensation  which  still  continues  in  tlic  schools 

pfaymology  and  medicine.  Apart  from  the  inherent  difficulty  of 
ning  a  notion  as  to  the  influence  of  those  infinitesimal  doses,  they 
mied  to  yield  an  argument  of  a  kind  to  support  the  assertions  of 
mtEOpslby.  If  the  dilhculty  is  real,  though  it  may  be  got  over,  the 
ennient,  we  take  leave  to  say,  is  worthless.  Let  us  look  at  the  diffi- 
Ity  first.    Tliis  drop  which  is  still  mortal,  though  representing  only 

infinit«ly  small  fraction  of  the  original  quantity  of  poisonous  mat- 
;tO  which  it  is  distantly  related,  permits  no  corpuscle  to  be  delected. 
i«  is  true,  yet  it  coniaina  the  germs  of  them,  and  germs  such  iB 
mber,  nixe,  and  reproductive  power,  that  nothing  prevents  ihem  from 
t«ding  again  indefinitely,  in  spite  of  all  efforts  tried  to  get  rid  of 
em.  The  discussions  that  have  just  occurred  in  the  Academy  of 
tdicine  on  this  grave  subject,  almost  at  ihc  same  time  that  the  ques- 
>n  of  ferments  was  under  debate  in  the  Academy  of  Sciences,  leave  no 
oobt  BB  to  the  reality  of  this  progressive  breeding  of  virulent  genuB 
f  cnltnre.  Bot  is  this  any  argument  for  the  bomceopatbists ?  None 
'hllever.  They  Bltriljute  curative  effects  to  extremely  small  doses 
f  MTtain  inorganic  substances  most  evidently  inert,  which  oau  in  no 
ly  rfproduce  themBelves.  If  the  virulent  elements  occasion  diaturb- 
loesao  profound  in  animal  organisms,  it  is  not  by  reason  of  their 
ilTCine  minuteness,  but  it     because  they  multiply  with  prodigious 
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rapidity  in  the  depths  of  ihe  tissues  and  bumora,  where  they  lalMkril 
maniK'T  opposed  to  the  harmonious  life  of  (he  boilr. 

llowevc-r  thin  may  be,  the  vibrios  and  bacieria  have  an  andenuili 
share  in  the  production  of  human  maladies.  They  are  found  in  tlie 
blood  of  persons  attacked  by  infectious  dis^orders,  and  if  in  msDV  cmii 
their  relation  to  these  disorders  is  only  that  of  concomitants,  in  lAhm, 
their  relation  of  causality  is  very  clearly  ascertained.  Thus  11.  D»- 
value's  investigations  prove  that  the  maladies  called  carlmncuUr, *u 
formidable  in  men  and  animals,  are  due  to  the  cxceegive  dere]»)>iiii'iit 
of  a  species  of  bacteria  in  the  blood.  Typhoid  fever  also  seems  toie- 
knowledge  a  cause  of  the  same  kind.  Rabbits  die  from  inoculatiofi 
with  blood  taken  from  men  attacked  by  this  disease.  Our  knotrlfJ^i* 
upon  this  difficult  subject,  it  must  be  owned,  is  very  little  advaoE^, 
in  spite  of  the  ardent  labors  devoted  to  its  extension  in  the  past  fef 
years.  The  illusions  of  the  microscope  and  the  exaggerntii.'ns  nt  ■ 
spirit  of  routine  too  often  impair  the  value  of  studies  underialteii  iii 
this  direction.  Without  going  go  far  as  does  the  opinion  of  those  wliu 
attribute  all  these  disnrders  to  microscopic  corpuecles,  and  rcgurJi'l 
morbid  phenomena  as  fermentations,  it  must  at  any  rate  beailmiuM 
that  tbene  corpuscles,  difiuscd  throughout  the  air,  take  an  imporunl 
place  among  the  eternal  enemies  of  health.  At  all  times  snrgeouii'' 
physicians  have  recognised  the  danger  from  penetration  of  comiDuD' 
into  the  interior  of  the  organism,  by  the  way  of  wounds  or  othnviMl 
We  now  understand  the  dcplnoation  of  the  danger.  It  is  not  the  gun 
of  the  air  that  are  dangerous ;  but  the  proto-orgamsma  coutaincil  in 
that  fluid  must  be  charged  with  the  fatal  influeuee  it  exerts  in  tn 
mnlic  cases,  and  putrid  infection  has  no  other  origin.  Thus  the  in 
ety  of  practitioners  now  is  to  protect  wounds  from  access  by  llie  gr 
in  the  air,  by  means  either  of  impermeable  coating,  or  of  uutiw 
dressings,  contiiining  alcohol  or  pheuic  acid,  or  by  pneumatic  clus< 
up,  or  by  hliration  of  the  air  itself  through  cotton.  Under  the  in 
ence  of  ideas  distinctly  introduced  into  science  by  the  researoht^ 
have  jast  reviewed,  several  practices  in  surgery  have  undergoDe  g~ 
mod  ih  callous. 

After  exiimiiiing  the  alteratiotis  produced  in  the  living,  we  haw 
consider  those  occasioued  by  fermentations  in  the  dead.   When  lifc' 
retreated  by  slow  degrees  from  all  the  parts  of  an  orgaiiit<'d 
when,  after  all  partial  deaths  have  occurred,  total  death  has  \ 
the  depths  of  the  subject,  and  broken  all  the  springs  of  its  artivitT, 
work  of  putrefaction  begins.    Its  task  is  to  unmake  this  body,  l» 
Btroy  its  forms,  and  dissever  its  materials.    The  work  to  bo  dootb 
disorganise  it,  to  reduce  it  into  solids,  liquids,  and  gases,  fit  to  giiV; 
again  into  the  vast  reservoir  whence  new  life  is  incessantly  is»a' 
This  is  the  task  that  heat,  moisture,  air,  and  germs,  will  undrrtuka 
unison.    It  is  all  performed  with  steiidy  diligence.    X.itur*  kuowt 
"•elaya;  as  aoon  as  the  body  is  ciild,  the  protecting  coating  tlist  co 
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Borface,  the  cpltliclinm,  decaye  in  places,  particularly  in  tlie 
ter  parts.  The  agents  of  diBorganization,  vibrios  and  bncleria, 
ither  the  germs  of  iheee  tbrtad-like  corpascles,  penetrate  through 
ikin,  wind  into  the  email  ducts,  invade  the  whole  blood,  and  by 
eesall  the  oryaDB.    Soon  they  swarm  everywhere,  almost  as  nii- 

fas  the  chemical  mokcules  in  the  midst  of  which  they  Btir  and 
The  albuminoid  matters  are  decomposed  into  fetid  gases,  es- 
inlo  the  air.  The  fixed  salts,  alkaline  and  earthy-nlkaliue, 
ly  release  themselves  from  the  organic  matters  with  which  tliey 
(ined  to  form  the  tissues.  The  fats  oxidize,  and  grow  acrid;  the 
tore  dries  away.  Every  thing  volatile  vanishes,  and,  at  the  end  of 
lain  time,  nothing  remaina  save  the  skeleton,  but  a  formless  min- 
mineral  principles,  a  sort  of  humus,  ready  to  manure  the  earth, 
I  these  complex  openilions  absolutely  required  the  intervention 
fusoria  of  putrefaction.  In  pure  air,  deprived  of  living  germs, 
uld  not  have  been  accomplished.  To  check  putrid  fcrmenta- 
I  to  insure  the  conservation  of  animal  or  vegetable  substances  in 
le  of  perfect  integrity,  ouly  one  means  avails,  but  that  is  an  in- 
le  one — that  of  thoroughly  precluding  the  access  to  them  of  the 

1  germs  of  vibrios  and  bacteria.  Whether  we  adopt  D'Appert's 
od  and  begin  by  subjecting  these  substances  to  the  action  of  high 

tore, preserving  thera  after  that  in  hermetically-closed  vessels; 
iher,  as  we  have  seen  very  lately  practised  by  M.  BoDssingault, 
ducc  them  into  an  extremely  cold  medium;  or  whether  we  sat- 
them  with  auch  salts  as  have  antiseptic  properties,  in  every  case 
are  protected  from  putrcfnction  by  paralyzing  the  effect  of  the 
^gaitisms.    The  corruption  of  animals  is  not  more  possible  than 
entation  of  grape-juice,  barley-n  ort,  milk,  etc.,  when  it  is  made 
Ible  for  the  germs  to  act.    This  is  another  fact  demonstrated  by 
ut«nr. 

Je  have  just  used  the  term  antiseptic,  that  is,  capable  of  destroy- 
[enns,  and  preventing  the  action  of  ferments.    The  interest  con- 

2  with  auch  substances  is  easily  understood.  In  truth,  they  are  at 
ireeent  time  the  chief  objective  point  of  therapeutic  researches. 
■  same  time  that  chemists  and  physiologtslB  are  engaged  with 
■ring  zeal  in  studying  the  functions  of  microscopic  corpuscles  in 
fif atare,  physicians,  perceiving  their  manifold  and  baneful  activ- 
thc  production  of  disease,  are  seeking  the  means  of  reaching  and 
tyiog  them.  Every  one  knows  those  principles,  like  pheuic  acid, 
I  are  extracted  from  pitch,  and  are  found  in  emoke,  to  which 
impart  antiseptic  properties  that  have  been  utilized  from  time  im- 
irial.  Other  substances  have  been  lately  discovereiJ,  not  less  re- 
ible  for  their  energetic  resistance  to  fermentation  and  vims, 
ig  the  number  are  the  alkaline  sulphites  and  hyposulphites,  which 
been  the  object  of  very  interesting  examination  on  the  part  of 

n  physician,  M.  Polli;  the  borates  and  silicates  of  potassaand 
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noda,  to  wliicli  M.  Dumas  invited  the  atteDtion  of  pbyeioli>giB(8  %  ytu 
ago ;  the  acetate  of  potaasa,  acil  others.    Hitherto  the  p)iy&iolcg« 
virtues  of  active  principles  have  been  studied  only  with  roepcct  to H 
higher  order  of  animals:  M.  Dumas  poiutcd  out  the  great  iiiti-lH 
there  would  be  in  examining  the  lollucnce  they  exert  over  tlie  loWB 
organisms  charged  with  the  eliiboratioa  of  ferments,  and  over  fcrmein 
themselves.    Such  rcBcarches  not  only  contribute  to  a  better  koovt 
edge  of  the  mechanism  itself  according  to  which  these  principles  aflk'i 
the  system  of  vital  phcaomeiia,  but  they  also  gain  the  most  useful  iiiili- 
oalions  for  the  healing  art.    Indeed,  beginning  with  the  luomeiit  it 
which  M.  Dumas  ond  other  chemists  made  known  the  result  of  their 
examinations  on  this  subject,  coincident  also  in  time  with  the  eipciv 
meuts  of  M,  Davaine  on  sepliearaia,  a  vnsl  number  of  atlempls  nm 
entered  upon,  in  houpitals  aud  iu  laboratories,  to  discover  to  wliaici- 
tent  these  fin ti- fermenting  substances  hinder  morbid  fernicntnti 
These  attempts  are  still  proceeding ;  we  cannot  foretell  their  sue- 
but  we  are  authorized  even  now  to  say  that  they  will  not  be  harrcu 
advantage  to  the  healing  art.    In  this,  as  in  all  other  depart  menu  of 
scientific  activity,  wc  see  abstract  studies  result  in  useful  disooverirf. 

As  a  general  statement  of  the  subject,  all  this  immense  work  of 
fermentations,  putrefactions,  and  cormptions  of  organic  matter,  isi- 
ed  in  the  world  by  a  small  uumlter  of  species  of  microscopic  colls 
filaments,  by  fungi  and  spores  of  the  lowest  order,  of  which  the  gc 
till  our  atmosphere.    This  is  one  of  the  most  certain  acquUitiooi 
modern  science,  one  of  the  most  important  from  the  point  of  vieir*' 
natural  philosophy,  one  of  the  moat  productive  for  those  arts  that 
ooncerned  iu  improving  the  condition  of  mankind.    We  may  iiof 
gard  it  as  firmly  established  ;  but;  let  us  not  forget  that  its  esUbliib- 
Tnent  has  cost  two  centuries  of  investigations  and  labors.  LeuwriiW 
in  the  middle  of  the  seventeenth  century,  was  the  first  to  reveal  t 
microscopic  world  of  the  air,  and  to  conjecture  its  momentous  fn 
Uous.    What  severe  toil,  what  struggles  and  tedious  trials,  s'uiw 
observations  of  the  Dutch  micrograph,  to  the  time  of  the  experiineo 
studies  of  our  contemporary  and  compatriot,  M.  Pasteur] 


BIKDS-OF-PARADISE. 

Bt  H.  PiBTBlDOE. 

TIIE  BirJa-of-Paradise  are  a  small,  but  renowned  familv.  Th 
received  tlicir  name  from  the  Idea,  entertained  at  one  tim^.l* 
they  inhabited  the  region  of  the  Mosaic  paradise.  They  live  ia 
smoU  locality  in  Australasia,  including  Papua  or  New  Guinea,  Mil 
few  adjacent  islands.  They  are  not  easily  lamed  and  kept  ronfl 
and  few  have  been  brought  alive  from  their  native  locality.  Mr, 
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1  one  at  Macao,  China,  that  had  been  in  captivity  nine  years ;  sev- 
il  have  been  kept  at  Amboyna,  but  very  few  have  ever  been  carried 

Europe,  allhough  specimens  of  the  skins  and  prepared  birds  were 
ien  there  more  than  300  years  ago.  Anthony  Pigafetla,  one  of  the 
npaDioDB  of  Magellan,  tirst  imported  them  into  Europe  in  1522. 

In  form  and  size  they  somewhat  resi-'mble  our  crow,  or  blue-jay; 
t  some  arc  smaller.  Tliey  are  usually  included  in  the  tribe  of  cone- 
Is,  though  their  bills  are  quite  sleudi  r  for  that  group,  and  a  little 
aipresseil.  The  bills  are  covered  at  the  base  with  downy  or  vel- 
ly  featheri,  which  extend  over  the  nostrils:  their  wings  are  long 
d  ronnd  ;  the  tail  consists  often  feathers,  two  of  them,  lu  some  spe- 
18,  very  long ;  logs  and  feet  very  long,  large,  and  strong ;  outer  toe 
llfeer  tlian  inner,  and  joined  to  the  middle  one  toward  the  base ;  bind- 
^very  long ;  claws  long  and  curved.  But  they  are  chiefly  re- 
irkable  for  the  wonderful  dcvelopmenl  of  varions  parts  of  their  plu- 
ige,  and  for  iho  metallic  splendor  of  its  rich  hues.  The  eidee  of  the 
dy,  and  sometimes  of  the  head,  neck,  breast,  or  tail,  are  ornamented 
ih  lengthened,  peculiarly  developed,  and  showy  feathers.  Says 
ood:  "In  all  the  species,  the  feathers  glow  with  resplendcot  raJi- 
ce;  in  nearly  ail  there  ia  some  Btrange  and  altogether  unique  ar- 
rigemcnt  of  the  plumage;  and,  in  many,  the  feathers  arc  modified 
to  plumes,  ribbons,  and  slrearaers,  that  produce  the  most  surprising 
d  lovely  effects."  The  plumage  of  the  face,  breast,  and  tbroat,  is 
nally  the  richest  in  metallic  tints,  while  other  parts  frequently  have 
ry  beautiful  and  brilliant  colors. 

Their  food  consists  of  grasshoppers,  butterflies,  moths,  and  other 
*ect8 ;  figs,  the  berries  of  various  trees  and  shrubs ;  seeds,  rice,  and 
bcr  kinds  of  grain.  During  the  heat  of  the  day  they  remain  eou- 
■led  in  the  woods,  but,  in  the  morning  and  evening,  come  forth  to 
ek  their  food.  Furious  storms  frequently  bring  them  to  the  ground, 
hen  iJiey  are  easily  taken  by  the  natives,  who  also  shoot  tbem  with 
nnt  arrows,  or  take  them  with  a  noose,  likewise  with  bird-lime,  or 
tier  glutinous  substance,  pl.iced  on  the  branches  which  they  frequent, 
ley  sometimes  stupefy  them  with  cocculua  mJ'icva.  Europeans  shoot 
cm  with  shot-guns.  The  natives  fonuorly  skinned  the  birds,  cut  off 
e  legs  and  wings,  and  dried  the  skin  on  a  stick.  Later  tliey  took  out 
i  interior  organs  of  the  bird,  cut  off  the  legs,  and  smoked  the  birds 
ih  snlphur,  or  seared  them  inside  with  a  hot  iron ;  andj  after  being 
aroughly  dried,  they  put  them  in  the  hollow  of  a  bamboo,  to  secure 
s  plumage  from  injury,  Tliey  are  used  by  the  natives,  the  Japan- 
r,  Chinefle,  East  Indians,  and  Persians,  for  adorning  the  turbans  of 
(  men,  the  head-dresses  of  the  women,  aud  for  various  other  pur- 
Ic*  of  ornament.  The  Chinese  make  imitations  of  these  birds  from 
I  Ceathera  of  parrots  and  paroquets,'  to  seil  to  strangers.  The  feath- 
ttere  formerly,  and  are  still,  used  very  much  as  ostrich-feathers  are. 
eir  liglitaesB  aud  lustre,  tbey  are  extremely  well  suited  for  the 
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orDatnonti  of  dress,  and  are  very  highly  prized.    In  Europf 
America,  al  the  preseDt  lime,  ihey  are  soagbl  tor  with  ovidiij 
ndom  ladies'  hats,  etc.    The  birds  and  fealhera  for  the  Eunip 
mnrkol  are  priucipally  obtained  at  Bntavia  and  Sinfjaport.  «hii 
the  natives  of  Celebes,  and  otburs,  bring  them  from  Papua  nnJ 
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Armo  iBlando.    In  India  they  derive  much  of  tbeir  Taluo  fr 
miraculous  virtues  which  the  priests  hnvc  aserihed  to  (lirm.  i 
the  creature  th;it  produced  ihem  to  receive  the  litJe  "  Hinl  of  ' 
Manuco-Deteata  ;  from  which  Kuffon  coined  the  modern  Frrach| 
Manneod«.    Dr.  Foretcr  suggests,  but  perhaps  without 
this  bird  may  have  been  the  pbsuijc  of  antiquity. 
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During  the  dry  weather  of  the  norihweBtera  rooneoon,  in  our 
DiamD  and  winter,  many  of  the  birds  leave  Papua  and  go  west  to 
be  Arroo  group;  hut,  upon  the  comiDcuccnieot  of  the  wet  weather 
if  the  BoutheiiBtern  monsoon,  in  our  spring,  they  im mediately  return 
oPapna.  They  usually  fly,  on  these  occasione,  in  flocks  of  thirty  or 
ortr,  with  a  reputed  leader.  Their  mou  I  ling-time  is  from  May  to 
Ingusl,  during  the  southeaatern  monsoon.  On  aooount  of  the  diffi- 
iilly  of  managing  their  enormously -lengthened,  gossamer-bke  plu- 
lagc,  they  usually  face  the  wind,  whether  flying  or  silting.  In  pro- 
evding  from  one  place  to  another,  they  are  often  distreased  by  audden 
hiftings  of  the  wind ;  and,  l>eing  nnaWe  to  proceed  in  their  flight 
gsinat  it,  or  go  with  safety  before  it,  ihey  are  somelimes  thrown  to 
le  ground.  In  tempesiuoua  weather  they  seek  the  most  sheltered 
itreals  of  the  thiekeat  woods.  Although  very  active  and  sprightly, 
ley  are  eiceedingly  shy  and  retiring  in  their  habits.  The  false  ideas 
tat  they  were  foolleas,  lived  ever  on  the  wing,  or  occasionally  rested 
tspen^ed  by  the  tail ;  fed  on  the  dew  ;  reared  thiir  young  on  the 
koulders  of  the  male,  and  came  from  the  terrestrial  paradise,  have 
1  bad  their  day,  hat  are  too  absurd  to  be  more  than  alluded  to  now. 

The  Greater  Paradiae-Bird  {Paradisea  apoda),  frequently  called 
le  Emerald  Bird  of  Paradise,  ia  am.iUer  than  the  erow.  LiunieuB 
ive  the  speotflc  name  apoda  to  this  bird,  which  was  gencrnlly  and 
TOneoasly  called  footless,  to  designate  the  speeios,  not  to  perpetuate 
le  error.  Tbia  bird  seeks  the  thickest  foliage  of  the  loftiest  trees,  in 
hich  to  remain  concealed  during  the  day.  The  feathers  on  the  head, 
iroat,  and  neck,  are  very  short  and  dense.  Those  round  the  base  of 
lebill,  and  on  the  face,  are  velvety  and  black,  changing  their  color 
I  green,  as  the  direction  of  the  light  changes  ;  those  on  the  throat, 
le  front  half  of  the  neck,  and  the  upper  part  of  the  breaat,  are  of  a 
right,  deep,  emerald  green  ;  those  on  the  head,  back  of  the  neek,  and 
le  shoalders,  are  of  a  light,  golden  yellow.  The  eye  is  at  the  oom- 
on  point  between  these  colors.  If  lines  were  drawn  from  it  to  the 
iroat,  to  the  forehead,  and  down  the  sides  of  the  neck,  and  curved 
I  a  point  on  the  breast,  they  would  indicate  very  well  the  limits  of 
le  colora.  The  back,  wings,  tail,  and  belly,  are  of  a  bright,  red- 
■h  ehestuut,  the  breast  being  a  little  darker,  and  inclining  to  pur- 
R  From  each  side  beneath  the  wings  proceed  a  large  number  of 
Dg,  floating,  graceful  plumes,  some  eighteen  inches  in  length,  of  ex-, 
ediag  delicacy  of  texture  and  appearance.  Tbeae  extend  far  beyond 
B  tail-feathers,  which  are  about  six  inches  long,  and  "  their  translu- 
nt  golden-white  vaneleta  produce  a  most  auperl)  efiect,  aa  they  cross 
d  recrosB  each  other,  forming  every  imaginable  shade  of  u  hile,  gold, 
i  orange,  and  (hen  deepening  toward  their  extremities  into  a  soft, 
rpli<h  red."  From  the  upper  part  of  the  tail  proceed  two  black 
lft»  or  fllaraents,  some  eighteen  inches  long,  appearing  like  small 
about  one-sixteenth  of  an  inch  in  diameter.    The  female  has  no 
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floaling  planieB,  no  gcm-Uke  feathers,  and  uo  brUli&nt  colon, 
head  is  clark-brotni ;  t)ie  neck,  light'brown ;  the  upper  parts 
body,  wings,  and  tail,  reddish  chestnut;  the  breast  and  belly,* 
In  IJeiinell'a  "  Wanderings"  is  an  interesting  description  ut' 
Beale's  bird,  at  Macao.    Tlie  writer  saja  :  "  Tliis  elegant  crvatore 
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a  light,  plnyTnl,  and  prarefiit  manner,  with  an  arch  and  im 
look ;  dances  about  when  a  visitor  approaehea  the  cage,  and  (.win 
lighted  at  being  made  an  object  of  admiration,  ItB  notM  ftn 
peculiar,  resembling  the  cawing  of  a  raven  ;  but  its  tonrs  nn,^ 
more  varied.  It  washes  itself  regularly,  twice  daily,  and,  after 
ing  performed  its  nbhitions,  throws  its  delieatc  feathers  np,  n 
over  the  head,  tbe  quills  of  which  feathers  have  a  pocnliir  » 
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aMv  the  bird  to  effect  this  object.  Its  food,  during  coDfine- 
oik'd  rice,  mixed  up  with  soft  eggs,  together  with  plantains, 
inaects  of  the  grasshopper  tribe  ;  these  insectB,  when  thrown 
tbe  bird  contrives  to  eateb  in  his  beak  with  great  celerity; 
hroTigh  faihire  to  catch  them,  they  ehould  fall  to  the  floor,  be 
rdescend  to  them,  appearing  to  bo  fearful  that,  in  so  doing,  he 
^1  his  delicate  plumage ;  he  will  eat  insects  in  a  living  state, 
mot  touch  them  when  dead.  One  of  the  beat  opportiiuilies  of 
Kh  splendid  bird,  in  all  ita  beauty  of  actions,  as  welt  as  dia- 
plumage,  is  early  in  the  morning,  when  he  makes  hie  toilet ; 
tiful  &ub-alar  plumage  is  then  thrown  out  and  cleaned  from 
that  may  sully  its  purity,  by  being  passed  gently  through 
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the  fihort,  chocolate-colored  winge  are  extended  to  the  nt- 
id  he  keeps  them  In  a  steady,  flapping  motion,  as  if  in  imita- 
eir  use  in  flight,  at  the  same  time  raising  up  the  delicate, 
lers  over  the  back,  which  are  spread  in  a  chaste  and  elegant 
Oftting  like  films  in  the  ambient  air.  In  this  position  the 
lid  remain  for  a  short  time,  seemingly  proud  of  its  heavenly 
(ind  in  raptures  of  delight  with  its  most  enchanting  self;  it 
roi.,  V, —  3S 
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will  then  assume  TariooB  aititiides,  ao  as  to  regard  ils  ]iluiiiiige 
every  dlrcctiou.  Having  completed  hU  toikl,  he  utteni  tliu  umuI 
cawing  notes,  at  tbe  same  time  lookiDg  arcbly  at  tbe  spectatore,  u  if 
ready  to  receive  all  tbe  admiration  that  it  coastdera  its  elegant  furtn 
and  display  of  plumage  demand.  It  tben  t^ikes  exercise  by  hojijiing 
in  a  rapid  but  grac<.-rul  manner  from  one  end  of  tbe  npper  pcrcL  to 
the  other,  and  descends  suddenly  upon  tbe  second  perch,  close  t«  Uie 
bar§  of  tbe  cage,  looking  out  for  the  graHshoppere,  which  it  la  sc 
tomed  to  receive  about  this  lime." 

Vanity  apd  egoiifim,  as  usually  developed,  are  exceedingly  tiffto- 
sivc  and  distasteful ;  but  when  we  see  a  delicate  crcaiori.',  w  ncU~ 
embellished,  so  neat  and  cleanly  in  its  habits,  so  fastidious  io 
tastes,  BO  scrupuloitsly  exact  in  its  observances,  and  so  winning  io 
its  ways,  as  to  eiherealize  the  commonest  actiouB,  they  become 
only  endurable,  but  amusing,  and  even  enjoyable.  And  if  a  bird,  in  i 
state  of  hopeless  captivity,  exiiibita  such  marked  traits  of  chnraci" 
acts  out  so  truthfully  the  promptings  of  its  nature,  shows  so  evidert 
its  desire  to  please,  and  possesses  so  nice  an  appreciation  of  bein^; 
mired,  how  perfect  must  be  all  its  ways  and  actions,  ae  develojicJ 
the  pure,  bright  air,  fragrant  groves,  and  lusoriant  Borroundiiigt 
its  native  haunts  1 

The  Red  Bird-of-Paradiae  {ParadUea-rubra,  Vieillot)  a  ohonl 
large  as  the  preceding,  and  in  many  respects  resembles  it.  ' 
feathers  on  the  bead  and  neck  are  short  and  dense.    Those  arouad 
bill,  on  the  face,  and  top  of  tbe  head,  including  the  two  cmis, 
velvety  and  black,  appearing  green  when  viewed  in  a  difitreiit  lii 
tion ;  those  on  the  throat  and  front  half  of  the  neck  ore  of  a  hri^ 
deep  green  j  those  on  the  shoulders,  upper  wing-covert*,  back  of 
neck,  and  across  the  upper  part  of  the  breast,  are  of  s  golden  yell 
Lines  drawn  from  the  eye  to  the  throat,  to  the  back  of  tbe  head, 
down  the  sides  of  the  neck,  and  curved  to  a  point  at  ita  lower  port 
front,  would  nearly  coincide  with  the  limits  of  tbe  colors,  llio  win 
tail,  and  belly,  are  of  a  deep  chocolate-brown  ;  the  breast  being  o 
little  darker  color.    From  each  side  below  the  shoulder  r 
tuft  of  loose,  plumy  feathers,  about  a  foot  long,  of  a  bta  . 
carmine  color,  slightly  tipped  with  white.    From  the  uppci'  part 
the  tail  arise  two  black,  slender,  ribbon-liko  shafts,  about  l«0 
long,  and  nearly  one-fourth  of  an  inch  wide,  without  any  web, 
toward  the  end  inclining  to  curl. 

The  King  Bird-of-Paradise  (Cicinnwnit  reffiut,  Linnmu), 
by  the  Papuans  Sat/a,  is  about  as  large  as  the  thraafa ;  bat  the 
bird  has  a  tail  so  short  as  to  give  it  a  jaunty  appearance-.  It  it 
fond  of  tall  trees,  but  keeps  mostly  among  the  small  bus)i«a,  ure 
berries  and  other  food.  It  is  a  solitary  bird,  and  very  beautiful 
it  is  sometimes  found  with  other  species  of  the  same  family,  and 
keeps  somewhat  aloof  from  them,  it  was  formerly  supposed  to  be 
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sr.  The  head,  neck,  upper  part  of  the  breast,  the  back,  wings,  and 
are  all  ofa  deep  red  or  maroon  color,  tlie  head  inclining  to  orange, 
the  breast  10  a  darker  red.  The  belly  is  white.  Across  the  chest 
J  is  a  band  of  beautiful  green  feathers,  that,  In  some  directions, 
;ar  black.  From  each  side  beneath  tlie  shoulder  arises  a  tuft  of 
,  truncated,  light-gray  feathers,  or  plumcB,  two  or  three  inches 
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,  Hpped  with  bright  motallic  green.  From  the  middle  of  the  tail 
pper-tail  coverts  proceed  two  shafts  or  filamentB,  appearing  like 
1,  aboat  one-sixteenth  of  an  inch  thick,  naked  for  about  six  inclies, 
having  a  bright,  golden-green  web  ou  the  inner  side  of  each  shaft 
le  end,  each  of  which  is  tbero  coiled  outward  in  a  spiral  carve, 
I  to  form  a  beautiful  flat  disk ;  the  shaft  extending  nearly  twice 
d  the  curve.  This  peculiarity  gives  to  the  bird  its  generic  name, 
imiras,  meaning  a  tail  with  curled  feathers :  its  supposed  leader- 

Kve  to  it  its  specific  name.  Most  parts  of  the  bird  have  an  ex- 
:ly  brilliant,  satin-like  gloss.  The  female  is  of  a  dull-brown 
r  above ;  gray,  streaked  with  black,  beneath ;  tinged  with  red  on 
■rings ;  and  has  a  tail  about  three  inches  long, 
Iht  Gold-breasied  Bird-of- Paradise  (Parotia  sexptnnia,  Vieillot) 
ibree  long,  slender  shafts,  or  feallicrs,  proceeding  from  each  side 
10  bead  near  the  ear ;  they  being  without  web,  except  the  part 
the  outer  end.  These  can  be  raised  or  lowered  at  pleasure,  so  as 
land  oat  horizontally  on  each  side  of  the  head,  or  left  to  hang 
Ay  backward.  It  has  also  a  small  crest.  From  each  side  beneath 
ihouldcrs  arise  mnssive  black  plumes,  with  a  loose  web,  like  that 
itrich-fcatbers.  The  general  color  of  the  bird  is  a  deep,  velvety 
k;  the  head,  throat,  and  back,  having  a  violet  gloss;  tbe  wings 
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and  tail,  black.  The  neck  and  breiiat  have  scale-like  featliorsof  a  bnU- 
iaut,  changeable  green,  edged  witli  gold. 

The  Superb  Bird-of-Piiradise  {Lophorina  aira,  Vieillol)  is  itt 
guished  for  its  black,  velvety  Bcapulary  feathers,  which  are  grtsllr 
developed  ao  aa  to  fitrm  a  long,  double  tuft  or  plume,  which  it  ™ 
raise  at  pleasure,  ao  as  to  appear  as  a  very  large,  doubk-  crcat,  or  pu- 
mit  it  to  fall  upon  its  back  and  aides.    A  tuft  of  feathers,  also,  in' 

pm.  fi. 


from  the  breast,  which  spreads  "into  a  donbly-pointed  form,  Wing 
the  most  brilliunt  steely  green,  and  glittering  with  gem-like  raiiii 
in  the  sonboaras.    The  general  color  of  the  bird'a  plumage  is  lb('ili' 
est  imaginable  violet,  appearing  of  a  velvety  blackness  from  il«'« 
intensity,  and  only  flashing  forth  in  the  brighter  hues  as  the  light 
upon  the  edge  of  each  feather.    The  back,  hind  neck,  and  held, 
of  a  greenish-gold  oolor,  with  a  velvety  appearance ;  the  wings  ire 
dull,  deep  blaek ;  the  tail  is  black,  with  a  blue  gloss;  the  t 
changeable  violet ;  and  the  belly,  bright  golden  green." 

Wallace's  Bird-of-Paradiae,  or  the  Blandard-wing  (Semiopfera  Wt 
hcei,  Gray)  is  a  little  larger  than  the  American  robin.  The 
Dock,  back,  wings,  aud  tail,  are  all  of  a  light  brown  or  drab  col 
the  belly,  drab  streaked  or  mottled  with  black.   From  the  abort  1 
ers  at  the  bend  of  each  wing  arise  two  white  feaihera  or  plamet.i*' 
six  inches  long,  which  the  bird  can  raise  and  keep  erect,  or  1ft 
upon  the  wing,  at  ita  pleasure,    Bnt  the  great  beauty  of  the  bird 
sials  in  its  brilliant  double  tuft,  proceeding  from  the  breast  and  li> 
part  of  the  neck,  extending  downward  and  obliquely  outwart. 
terminating  In  two  points  about  four  inchea  apart.    TIiis  tufl  it  > 
bright,  metallic  green,  changing  into  blue,  violet,  or  black,  accord' 
to  the  direction  of  the  light;  it  is  exquisitely  beantiful  in  itsrlf, 
its  beauty  is  increased,  if  possible,  by  the  striking  contrast  with 
otherwise  dull  color  of  the  bird.    The  legs  and  feel  nrv  of  B 
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>Ior.  The  female  is  wholly  of  &  drab-color,  without  tuft  or  wing- 
lafta. 

The  Magnificent  Eird-of-Paradiso  [JUphyllodei  gpeciosa,  Boddacrl) 
about  as  large  as  a  thrush.  Thu  head,  back,  tail,  and  primary  wing- 
eathers,  arc  dark-browu ;  tho  other  wiug-feathers,  yellowish-brown, 
le  breast  and  belly  arc  of  a  beautiful  purplish  greeo.  A  circular 
t  exteads  over  the  hind-neck  and  shoulders,  and  is,  in  the  upper 
art,  light  yellow,  and  in  the  lower  parts  brown  ;  this  double  tuft,  on 
ccuuut  of  its  resemblance  to  leaves,  gives  to  the  bird  iis  generic 
»me.  The  tail  is  a^KiUt  two  inches  long,  and  from  its  ujiper  pari 
Ise  two  thread-like  feathers  about  ten  inches  in  length,  each  coiled 
a  circle  about  three  inches  in  diameter.  The  shafts  of  these  ftath- 
s  have,  on  one  side,  a  narrow  web  about  one-sisteenth  of  an  inch 
(le,  of  a  beautiful  green  or  violet  tint,  according  to  the  direction 
the  light. 
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c  Long-tailed  Paradise-Bird  {I^Amachus  winynw*)  has  a  tail 
than  two  feet  long.  It  is  sometimes  called  the  Superb  Plume- 
and,  with  the  next  species,  is  included  in  the  same  family  as  the 
[io]>oee.  Il  is  a  native  of  New  Guinea,  and  is  a  most  beautiful  and 
rrely  creature.  Lesson  says:  "To  add  to  the  singulanty  of  this 
rd.  Nature  has  placed  above  and  below  its  wings  feathers  of  an  ei- 
aordinary  form,  and  such  oa  one  does  not  see  in  other  birds ;  she 
icms,  moreover,  to  have  pleased  herself  in  painling  this  being,  a  1- 
!nly  fo  singular,  with  her  most  brilliant  colors.  The  head,  neck,  and 
^ly,  are  glittering  green ;  the  feathers  whieh  cover  these  parts  pos- 
M  tJie  lustre  and  softness  of  velvet  to  the  eye  and  touch  ;  the  back 
diMgeable  violet ;  the  wings  are  of  the  same  color,  and  appear,  ac- 
rdiDg  to  the  lights  in  which  they  are  held,  blue,  violet,  or  deep 
lek,  always,  however,  imitating  velvet.    The  tail  is  composed  of 
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twelve  feathers;  the  two  middle  feathers  arc  tlie  longest,  aa 
lateral  featliera  gradually  diminish ;  it  is  violet  or  cbangeabli 
abovG,  and  black  beni.'ath.   The  feathers  which  compose  it  are 
in  proportion  as  they  are  long,  and  shine  both  above  and  belo' 
the  brilliancy  of  polished  metal.    Above  the  vrings,  the  sea 
are  very  long  and  singularly  formed ;  their  points  being  rci 


no.  T. 


on  one  side,  and  very  long  on  the  other.    These  feathei-s  art  i 
color  of  polished  steel,  changing  into  blue,  terminated  by  a 
of  brilliant  green.    From  each  side  beneath  the  shoulders  spring  1 
enrved  feathers,  directed  upward  ;  those  are  blaclt  on  Ih"  in«i<i 
hrilliai.t  green  on  the  outside.    The  bill  and  feet  are  black." 
The  Twelvo-wired  Paradise- Bird,  sometimes  oallt-d  lh« 


BIRDS-OF-P^iRADISE. 


EpunacbQS,  or  Plume-Bird  (Seleucides  alba.  Lesson),  is  a  little 
irgvr  ihan  the  jay.  It  haa  au  elougaied  body,  ample,  concave  wings, 
black  beak  about  two  iuclies,  and  a  tail  three  inches  long;  the  legs 
nd  teet  are  of  a  piiik-color.  it  is  a  uative  of  New  Guinea,  and  i% 
ally  as  Iwautifiil  and  lovely  as  the  preceding  species.  All  its  plu- 
nage  haa  a  soft,  velvety  appearance.  The  head,  neck,  and  breast, 
i(il>i-ar  black.  Across  the  breast,  and  on  the  shoulders,  is  a  circular 
toft  of  black  Teathers,  two  or  three  inches  long;  those  on  the  sides 


'>f  the  neck  being,  at  the  end,  of  a  metallic  green.  The  winge  are  of 
*  rich  violet,  with  a  brilliant  lustre,  in  some  directions  appearing  in- 
^lely  black.  From  each  side  beneath  the  wings  proceed  a  number 
'*fiilken,  snow-white  plumes,  whose  loose,  downy  vanelets,  are  grace- 
fully waved  by  the  gentlest  breeze.  The  contrast  between  the  gen- 
6r>l  Tplvety  or  lustrous  blackness  of  the  bird  and  the  snowy  white- 
of  these  delicate  phimes  is  exceedingly  striking,  and  produces  a 
*wt  pleasing  effect.  These  plumes  are  about  six  inches  long;  and 
►il  nf  the  shafts,  on  each  nide,  are  prolonged  about  ten  inches  be- 
yond the  extremity  of  the  web,  and  there  appear  like  black  threads 
>r  rirea,  giving  to  the  bird  its  common  name.  The  parts  of  these 
'Wis  which  bear  the  web  are  pure  white,  as  well  oh  the  web.  The 
esibers  of  the  Plume-Birds  are  taken  to  Europe,  and  used  as  an  oma- 
nentiil  part  of  dress  for  ladies. 

On  the  upper  floor  of  the  old  Arsenal  Building  (which  is  open  to 
lie  public  the  last  four  days  in  the  week),  in  Central  Park,  New  Tork 
Ity,  there  are  several  prepared  specimens  of  Birds-of-Paradise,  in- 
ndinfC  fire  Great  Birds,  three  Red  Birds,  four  King-Birds,  four  Wal- 
Birds,  oni'  Magoiliccnt  Bird,  and  one  Twelve-wired  Bird.  These 
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speoimenfi  will  give,  to  any  out'  wlio  can  exnmiue  iheta,  >  Inrttor  iilei 
of  the  Bize,  form,  color,  aud  general  appearance  of  Ui»  blfdt ;  the  mo- 
tatlic  lustre,  change  of  color,  and  delicate  etriicttire  <<i  'lnmRjcr, 
than  ftny  words  or  engravings  cnu  convey.    They  .iruiih  i 

deiinlte  outline  that  would  much  assist  and  guide  Xht  imafrinalien  is 
giving  life  to  their  forms,  spirit  to  their  actions,  an  '  ■  -  if  ■  lo  llii-ir 
finer  traits  of  ehnraoter,  as  developed  in  their  nat 
elill  all  lifeless  forms  fail  to  come  up  to  the  living  bir>;s  in  ii  sMtd 
freedom.  And  we  need  not  be  surprised  at  tho  (.ixhusiuro  of  [hf 
amateur,  who  observes  them  in  all  their  freshness  and  beanty,  silting 
in  the  aromatic  trees,  feeding  among  the  bushes,  floating  in  the  ljree» 
on  their  gossamer-like  pluiuea,  or  glancing  throngK  the  grovo  lib 
streaming  meteors,  in  the  exhilarating  atmosphere  of  their  own  gen' 
clime. 


THE  CHAIN  OF  SPECIES. 


B>  Htm.  LAWBENCE  JOHNSON. 
Past  III. —  Tfie  Paisajfe  from  Anuulosa  to  MoUutea. 

ANOTirER  ]iUn,  however,  is  proposed,  which  seeks  M  coonKt 
Annuloaa  and  Mollusoa  a*  successive  stages  in  the  progrtW^ 
evolution  from  the  simplest  types  and  stages  necessiiry  to  be 
in  order  to  reach  the  highest  development.    Tliis  is  the  chain :  E'o' 
lion  of  Protozoa  directly  into  Animlosa;  or  first  into  the  ca^leo" 
ate  tvpc  and  these  into  the  annulose,  cither  of  which  routes 
feasible  and  easy;  then  Annulosa  into  Molluscs;  snd  then  MolluKt 
into  Vertebratu.   Pursuing  this  road,  the  only  difficulty  of  imiwrUa* 
is  the  passage  from  the  articulate  or  annulose  form  to  the  mo 
Enough  has  already  been  said  to  furnish  the  key  to  all  the  other 
6itiouB,anil  the  few  brief  minutes  left  ns  must  be  devoted  to  this  re 
obscure  problem.    If  the  bridge  erected  hero  is  practicable,  it  p«lt 
different  aspect  upon  the  whole  question,  and  reflects  light  baokffi 
and  forward  on  every  link  of  the  cliain. 

As  remarked,  the  only  real  difficulty  is  to  connect  annulo«D  »" 
tnoUusca.    For  from  cephalopods  it  is  easy  to  develop  the  vcrt«l> 
type,  by  elongating  the  ventral  aspect  of  the  creature;  and  brio 
down  therewith  the  ventral  portion  of  the  cephalio  appendage*,  i 
subsequently  assume,  oi-  rather  relurn  to,  the  place  and  funclioul 
lateral  limbs  to  the  main  trunk;  the  other  cephalic  appendages, p 
erly  belouging  to  the  neiirohaimal  axis,  easily  taking  the  form  i 
offices  of  <esopbagUB,  brancbiK,  and  even  internal  bronchial  npp 
Evolution  of  amiildo^tis,  in  this  way,  from  some  lost  octoptt$,  iscHHt 
to  account  foi'  thau  from  salpit2<B,as  proposed  by  reoeul  gutlion;* 
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pbioxus  is  a  vertebrate  uiiimal,  wbich  ie  cxceediugly  doiiblfuL 
Jut  the  difficulty  is  to  get  to  cephalopods. 

It  is  confessedly  easy  to  pase  from  tbe  ccBlenterate  type  1c  tlie  aii- 
lolose — or,  in  the  old  style,  from  Jladiata  to  Arficulata. 

Nothing  is  more  manifeat  in  Nature  than  that  she  never  loses  tlie 
iflcct  of  a  habit — never  gives  up  a  plan — never  resigns  the  use  of 
neans  and  tools  once  adopted.  When  we  have  arrived  at  the  involutt) 
Jell  as  the  type  of  tbe  eudolhentic  series — the  animal  kingdom — noth- 
ing is  more  obvious  than  the  compounding  of  the  simple  form  to  con- 
ttitutc  the  rest  of  tbe  kingdom.  Kor  is  it  necessary  to  suppose  that 
tlie  compounding  takes  place  by  any  other  means  than  that  already 
observed  in  the  case  of  exotbcniic  creatnres.  If  vegetal  cells  muliiply 
mi  compound  by  a  ffemmnting  and  lissiparous  process,  bo  also  does 
the  eodothentic  and  cel<Enterate  typo. 

Mr.  Spencer  has  shown,  triumphantly,  bow,  this  may  take  place 
eicn  mechauicaliy.     A  simple  endotben  becomes  two  by  ordinary 

Ewtb,  until  division  is  forced  at  some  median  point,  exactly  as  in  tbe 
I  of  »  celL  When  the  separation  is  complete  we  say  this  is  an  in- 
ase  by  gemmation.  When  there  is  differentiation  without  separa- 
lion,  we  call  it  compoundin'j — or,  as  Mr,  Spencer  has  it,  an  aggreya- 
lion.  Tbe  same  two  great  laws  of  aggregation  and  segregation,  which 
rale  in  all  things  else,  present  themselves  here  also  in  explanation  of 
tbe  phenomena  of  life.  Aa  presented  in  annnlose  and  annuloid  creat- 
ures, the  componnding  is  a  segmentation.  For  an  annnlose  or  articu- 
Ult  segment  is  nothing  else  but  one  of  tbe  simple  elements  of  a  com- 
sad  structure,  of  which  the  distinction  of  the  parts  is  less  pronounced. 
In  fpongea,  in  corals,  in  compound  ascidi.ms,  the  segregation  is  far 
silvniiced — the  compounding  is  very  evident.  In  these  it  is  not  denied 
any  more  than  in  the  analogous  compounding  displayed  in  mosaes, 
ferns,  and  trees.  For,  according  to  tbe  laws  of  vegetal  life  already 
Rtiewed,  every  leaf,  every  node,  is  a  distinct  creature,  and  the  bud 
of  ihe  node  its  progeny.  But  it  is  not  at  first  sight  so  obvious  that 
tbe  real  law  of  alt  creatures  constituted  of  rings  and  joints  ia  the  law 
ef  compound  association.  It  ia  difficult,  without  some  reficelion,  to 
>dmi[  that  every  segment  in  these  is  a  inoditicatiou  of  tbe  original 
ttoicetlular  crealnre — the  mono-segmentarian  from  which  the  aggre- 
gation sprang.  Vet  tbe  most  casual  anatomist  cannot  fail  to  perceive 
that  each  section  iu  annulosa  is  but  a  repetition  of  tbe  same  structure 
ytitltt  allits  organs  and  appendages.  Even  where  there  are  modification 
Mitl  dilTercutialion  of  function,  tbe  structure  is  always  and  evidently 
Identical — perfectly  homologous, 

Fully  comprehending  tbe  nature  of  segments,  wc  may  proceed  to 
the  further  efforts  of  Nature  to  obtain  higher  eombinnlions  and  greater 
Haorntralions  of  energy.  For  this  seems  to  be  the  end  and  object 
timed  at,  if  we  may  be  allowed  iu  our  own  minda  to  clotbc  Nature 
conaoious  impc re o nation,  i.  e.,  personality.  From  tbe  organiKation 
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of  the  first  drop  of  protoplasm,  and  the  vivitication  of  the  first  cell,  tlii 
tendency  has  been,  us  the  Dc<:eBsary  reeolt  of  natural  selection, to  ooo- 
oyntrate  force.  In  the  history  of  evolution  there  in  no  passing  from 
lower  to  higher  fomis — no  foldings,  no  involutions,  'nHlbout  an  inmaH 
of  power;  and  by  the  same  law  this  development  must  oontiaae  imtil 
the  highest  point  of  physical  energy  is  attained. 

Our  ordinary  discoveries  teach  us  that  force  can  be  multiplied  bj 
a  multiplication  of  the  elements  or  organs  evolving  force.  The  Kim- 
plest  child  knows  how  to  obtain  two  pounds  instead  of  one  by  puitiaig 
another  weight  in  the  scale;  and  the  electrician  obtains  more  povu 
by  adding  another  jar,  or  another  plate,  or  another  cell  to  his  batlDij, 
In  like  manner  Nature  has  in  various  directions  seized  every  meiMto 
increase  and  concentrate  what  for  convenience  is  termed  vital  ^oreL 
For  there  Is  tbe  same  tendency  of  the  forces  to  aggregation  thilT* 
see  in  matter.  ^ 

Watching  the  progress  as  we  hare  ascended  the  scale  from  ibe 
first  evolution  of  life,  the  greatest  concentration  of  forc«  yet  readtedio 
organic  life  ia  in  articulate  creatures — or,  as  we  may  call  tlieKi,bT* 
name  of  more  general  application,  segmcntarians.  A  segmeniaryiiKli 
as  a  centipede,  a  bee,  a  lobster,  or  even  the  humbleitt  worm,  is  as  tiulj 
a  compound  zoary  as  any  other  collection  of  sooids.  whether  cffil'^  '- 
rate  or  moUuscold;  and  no  argument  is  needed  to  show  a  phy-u.-' 
that  the  closely-united  segmeutarian  zoary  evolves  more  (oru  ibu 
the  looser  aggregation  of  a  branch  of  ascidians,  however  highly  orit»t- 
ized  lliL-  individuals  of  tbe  latter  may  ba  TLere  is  more  force  etolTnl 
from  the  gigantic  oak  consisting  of  such  a  close ly-nni ted  syaum  U 
presented  by  the  nodes,  and  which  is  capable  of  appropriating  saeb 
volumes  of  inorganic  matter,  than  in  the  loose  sheets  of  vlvn  ot  jm- 
tococcas  creeping  npon  damp  walla  and  slimy  pools.  Again,  iu  pl>Tt- 
ics,  we  may  multiply  force,  not  only  by  the  number  of  our  elemcnu, 
but  by  their  size  and  arrangement.  In  galvanism  two  large  etomfati 
or  cells  may  be  made  to  exhibit  greater  energy  than  many  smalt  nw* 
in  the  aggregate  of  equal  superficial  extent,  yet  not  precisely  tbe 
energy.  It  is  modified  as  well  as  increased.  Organic  Nature  pre«n» 
as  exactly  as  good  illuatrntiona  of  this  laiP  as  the  experiments  "i  Mr. 
drove  and  Dr.  Faraday. 

The  first  experiment,  so  to  speak,  of  Kature  to  multiply  force  from 
the  ocBlinterato  or  monosegmental  creature,  tho  last  stage  arrixed  »l 
in  our  progress,  ia  by  multiplying  tbe  segments  upon  one  or  morell** 
Whon  upon  more  than  one,  as  in  annuloida,  Nature  seems  to  break 
down  early,  on  account  of  the  complication  of  the  machinery,  and  ww 
seeks  greater  simplicity.  This  is  attained,  first,  by  selecting  onff  lon- 
gitudinal axis,  and  multiplying  the  units  or  elements  of  organiatxB 
and  force  indefinitely.  In  some  worms  the  nomber  of  segments  ti 
orodlblp.  Instances  of  inlidaf,  according  to  Mr.  Newport,  batt 
huudrod  and  fifVy  rings,  at  least  during  embryonic  life ;  .lad,  by 
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Bftme  rule,  some  geopbiliddj,  meiitione<3  by  Dr.  Carpenter,  must  reach 
to  three  hundred  and  tweuly  —  each  segment,  remember,  having  a 
l^utuf^e para le  organization,  separate  cireulution,  eepurate  nerves,  and 
separate  appendages  for  aiiration  and  locomotion.  Their  close  and 
intimate  connection  does  not  prevent  easy  analysis  into  dietinct  sy»- 
tems  for  each  segment. 

Again,  however,  Nature  aoon  discovers  her  mistake.  The  highest 
concentration  of  energy  cannot  be  reached  in  this  way,  and  she  makes 
trial  of  a  new  plan.  She  seeks  to  modify  and  expand  the  elements, 
aad  to  bring  them  into  closer  contiguity.  Gathering  up  her  forces 
into  a  few  central  segments,  the  rest  are  lopped  off.  This  is  actnally 
the  history  seen  in  some  embryones.  In  inBcclH,  finally,  the  highest  of 
the  segmentarians,  there  arc  only  about  twenty  we  11 -pronounced  seg- 
ments. Some  of  these,  as  in  the  cephalic  and  thoracic  regions,  are  so 
intimately  united  that  the  divisions  cannot  be  traced,  except  in  the 
embryo.  In  adults  the  thoracic  segments  are  further  modilied,  for 
great  extension  and  concentration  of  force,  by  expansions,  primarily, 
of  the  aerating  appai'utus  into  legs,  wings,  or  other  appendages.  In 
short,  the  thoracic  region  is  evidently  the  concentration  of  the  life  of 
these  creatures. 

Now  to  advance  beyond  this  type.  Nature  never  changes  her  tools 
— her  means;  and  even  her  plans  present  but  slight  modificataons, 
Her  collection  and  concentration  of  energy  in  the  thoracic  region  of 
polyse^nicntal  annulosa  is  a  gathering  of  her  strength  at  that  point 
wbence  the  neit  march  will  begin. 

Exactly  as  we  may  see  aa  individual  segmentarian  zonry  doubling 
itself  up  for  its  own  comfort,  increase  of  heat,  or  of  force — exactly  as 
we  bnvo  seen  in  vegetal  life,  after  a  longitudinal  or  a  superficial  evolu- 
tion of  the  elements  of  the  compound,  energy  concentrated  by  a  fold- 
ing down  of  the  compound  upon  itself,  and  an  adliesion — so  works 
Nature  here.    The  concentration  of  life  or  force  at  any  one  point  dl- 
i  mlniabea  its  intensity  in  remoter  segments ;  a  more  intimate  union  of 
*  %  few  segments  causes  atrophy  in  the  more  distant  frontier  provinces ; 
and  this  process  continues,  in  fact,  until  the  segments  are  reduced  to 
two.    The  very  fact  of  a  closer  folding  and  adhesion  of  two  would 
have  this  result.    This  is  a  position  we  might,  at  this  stage,  compre> 
hend  a  priori.    Now  let  ua  see  if  it  has  any  foundation  in  fact. 
>      Again  1  repeal,  this  is  not  an  imaginary  process  I  am  going  to  amuse 
i  you  with — it  is  not  speculation — but  an  irrefragable  chain  of  facts  and 
I  demonstrations.    The  e/Uomostracous  group  of  Crustacea  affords  us 
illiutrationa  of  every  step  of  the  progress.    First,  an  excessive  devel- 
opmrnt  of  two  segments  of  the  thorax  ;  then,  atrophy  or  dwarfing  of 
'  tbe  oephalic  and  abdominal  regions,  iu  various  degrees,    In  eypris,  for 
'  (nalanoe,  two  ecgrocnts  are  so  enormously  developed  as  to  usurp  the 
mass  of  its  sabalance,  if  not  yet  all  [ho  functions  of  its  life.    The  dor- 
scales  of  these  two  segments  are  actually  so  enlarged  as  to  present 
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n  bivalve  box,  or  case,  to  inclose  the  creature  as  snngly  aa  joti 
efiected  for  a  clam  or  an  oyster.    Loss  of  head  and  tail  would  Jei 
the  lillle  cypriB  as  perfectly  a  testacean  mollusk  aa  auy  of  these. 

Bui  you  say,  if — if  it  ehould  lose  head  aad  tail!    The  ciagi^'riil 
fable  of  the  fairy  tale  is  actually  the  method  adopted  by  the  magic- 
I«alure  to  disenchant  the  fair  princess  Life  from  the  thraldom  iif  I 
Tul  and  infusorial  forms.    The  eypria  does  lose  head  aud  tail,  ami 
becomes  molhiscan,  before  proceeding  to  higher  evolntion.    Bui  ii 
as  a  cypris — oh,  no  !  she  changes  hor  name,  as  she  changes  lier  typ4 
and  we  must  advance  to  another  group  of  the  outomoBtracoui  clmw 
one  which  has  been  divided  Irom  it,  more  on  account  of  general  supfr' 
rior  size  than  for  any  other  reason — the  cirr/iipetis. 

lu  this  gronp  we  find  the  most  striking  metamorphoses  in  the  life 
of  the  same  individual.  Passed  out  of  the  mere  embryo,  ttic  hrrtl 
form  resembles  more  an  ordinary  macronrous  decapod  than  tUcMtfrj 
mostracoua  its  nearest  relations.  Take  one  generally  known,  tlis 
nus  Itpas — the  common  goose-barnacle — in  extreme  youtb,  an  euwP 
ingly  active  little  ebrimp-like  tenant  of  the  deep.  During  the  lallvt 
part  of  this  stage,  the  bypertroplued  segmeulB  of  the  thorax  coiilimt 
iug  to  grow  as  the  cephalic  and  abdominal  parts  dwindle,  liiiatlv,  li]F 
hifl  jaws,  he  first  seizes  hold  of  some  solid  support,  when  llie  wlrnli' 
head  aud  neck  become  entirely  changed,  and  remain  a  mere  blipr,  f"' 
tbe  support  of  the  crcatore.  Every  part  becomes  metamorpbo»<1< 
The  head  having  disappeared,  a  new  mouih  is  opened  in  the  bmni; 
und  the  abdominal  portions,  although  not  entirely  lost  in  this  gdMA 
are  diflerentiuted  to  other  functions.  The  most  important  chaiig«  W 
notice,  in  this  crealnre  of  change,  is  the  change  of  axis.  It  is  no*  ei- 
actly  at  right  angles  to  the  original  axis  of  vitality  in  the  young  (ri; 
lacean.  Yet,  mark  well:  this  is  only  a  relnrn  to  the  true  niisof  naf^ 
force  in  the  segments,  which,  in  nil  amivloaa,  is  at  right  atigluS  to  tin 
longitudinal  development  of  the  sections.  The  interminable  ^isomlt 
lions  and  addition  of  segments  to  the  zoary  being  arrested,  ami  lift 
confined  to  one  or  two,  most  natur.ally  tbe  current  of  tho  dominant  for* 
remaining  controls  the  direction  or  axis  of  all  the  rest.  So  coiiipUl'''r 
have  the  method  of  vitality  and  the  appearances  of  the  Uttlo  onimi' 
been  changed,  that  earlier  naturalists  classed  the  young  kpoi 
crustacean,  and  the  adult  barnacle  as  a  multivalve  mollusk.  Ami  «(\>(^ 
deed,  it  is  a  mollusk,  with  a  few  crustacean  characteristics  not  yet  Ii*^ 

The  steps  from  this  to  the  perfect  mollusk  are  too  plain  to  Iw  dw'l 
on  here.  Indeed,  the  difference  is  so  small  that,  bad  not  the  larvnl 
rliiijcd  been  discovered,  the  position  of  the  group  would  never  hf 
heen  assailed.  They  should,  like  human  aspirants  to  runic,  have  <«» 
cealed  their  plebeian  origin.  If  the  observations  of  recent  embryol* 
gists  are  to  be  credited,  mnny  molinsks  and  moUuscoidea  exhibit  a 
ilar  evijlution.  At  any  rate,  even  in  undoubted  mollQEca,  the  el*loe0U 
of  llieir  segmentarian  origin  are  abundantly  visible. 
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we  take  the  genua  area,  for  instance,  aa  a  typical  molhisfc,  it  is 
easy  to  follow  the  segments  of  which  it  is  composed.  Each  half  of 
tUia  bivalve  has  its  own  organization,  aa  complete  as  in  any  segment 
of  any  annuloan.  Ench  has  its  own  heart,  its  own  nerve-ganglia  and 
brftnclics,  its  own  aerating  apparatus  and  ayeteniic  circulation,  such  as 
it  is.  Toil  may  even  trace,  still,  the  crossing  of  muscles  and  nwe- 
libres,  at  the  back  or  hinge,  exactly  as  between  the  two  articulate  seg- 
meutB  from  wbicb  they  sprang. 

Here  it  may  be  remarked,  again,  how  tenacious  Nature  is  of  her 
plans.  This  mysterious  crossing  and  anastomosing  of  nerve-fibres,  so 
unaccountable  iu  the  brain  of  the  higher  animals,  and  of  m^^l  impor- 
tant oouaequences  even  in  man  himself,  bad  its  origin  in  the  primal 
anion  of  two  atmulose  tegmerUa. 

Having  overcome  the  principal  difficulty  by  noticing  the  change 
of  axis,  nothiog  more  remains  but  to  pursue  thia  biaegmenlal  arrnnge- 
ment  to  its  full  development  in  tlic  grand  class  of  mollusks.  Possi- 
bly not  one  of  existing  species  had  any  part  in  the  chain  of  develop- 
ment. But  this  is  of  small  interest  at  present,  since  we  are  looking 
lur  the  method,  the  steps,  the  finger-boards  of  the  road  traveled,  and 
care  not  now  to  count  the  milestones. 

The  transition  from  the  highest  mollusca  to  vertebrata,  as  already 
remarked,  is  plain  enough.    Mollnsca  already  have  the  internal  struct- 
ure of  vertebrata — the  same  digestive  eysiem  —  similar  nerves — 
and  identical  circulatory  machinery.    The  highest  mollusks  have  aa 
mueh  brain  as  the  lowest  fishes,  and  decidedly  more  than  the  famous 
»nipi)ioxaa — a  creature  which  jnst  now  is  an  obstruction  instead  of 
slielp  in  the  establishment  of  a  sound  biological  theory  of  develop- 
Beat ;  and  this  for  the  reason  that  it  is  leading  us  away  from  the  true 
wlitions  of  these  orders,  and  helping  to  keep  up  the  old  misconcep- 
tion of  the  nature,  origin,  and  importance  of  a  jointed  spinal  column, 
tnftirtunately,  it  is  this  want  of  verlobrn;,  of  backbone  in  mollusks, 
llial  prevents  ua  from  seeing  the  near  alliance  of  cephalopoda  to  verte- 
Intes,    Had  the  latter  been  supplied  with  the  more  appropriate  and 
■Al^iictive  title  Cerebrata,  these  highest  mollusks  might  better  have 
HwiDed  admission  to  the  class  than  many  species  now  foond  in  its 
nnki.   For,  besides  the  homologues  already  mentioned,  do  but  no- 
lice  the  optic  and  auditory  apparatus  of  sepia,  for  instance.  These 
»re  perfectly  identical  with  the  eyes  and  ears  of  vertebrates.  Notice, 
Ignin,  the  organization  of  the  mouth,    Ouly  vertebrates  have  such. 
In  annnlosa  the  jaws  have  lateral  motion,  and  are  modifications  of  the 
liet.   One  other  consideration  must  be  mentioned — the  size  of  these 
animnle.    Only  vertebrata  and  moUusca  seem  to  have  unlimited 
powers  of  increase.    They  only  have  been  dislingnished  for  the  niiig- 
nitade  of  individuals.    Among  the  Litter  especially  are  to  be  noted 
the  ceplialopods  for  furnishing  giants,    Did  space  permit,  a  thousand 
OQiologucs  might  be  pointed  out. 
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From  all  of  wlxicli  results  the  general  conclusion,  worked  out  more 
fully  in  my  paper  on  the  "Horaologuesof  Organic  Creatnpcs,"  thai  btM 
18  the  true  route  of  organic  developmont ;  the  vertebrates  from  tia 
moUu);ks,  and  these  from  the  artiaulatee  proceed ;  and  that  the  \ivm 
of  the  history  we  are  seeking  must  be  searched  for  in  the  butoiy  is 

All  are  facnillsr  with  the  construction  of  an  annnlose  ring  orsej^ 
ment.  To  the  rest  of  the  oompouud  creature  each  segment  is  i  mi- 
crocosm,  precisly  repeating  similar  parts,  or  their  homolognei  Ta 
each  segment  belongs  a  neural  ganglion,  or  rather  a  pair  of  ganglU; 
a  dorsal  vessel  swelling  in  the  middle  to  a  pulsating  organ,  or  bun, 
or  rudiments  thereof;  and  each  is  furnished  with  Bttgmata,  spincin, 
or  appendages,  which  are  homologous  of  each  other,  or,  as  before,  with 
rudiments  thercotl  And  all  these  by  sufficient  analysis  are  to 
traced  as  actually  present  in  every  true  segment,  however  often  the 
function  of  tlie  homologous  structure  may  be  changed,  or  howeTWil 
may  be  reduced  to  a  rudiment,  or  atrophied,  or  absorbed  and  »j'|>*r- 
ently  lost.  Tbese  homologues  constitute  the  basis  of  biologT,  as 
they  do  of  the  life-functions  of  all  creatures  made  of  segments,  wliicli 
includes,  as  we  have  seen,  mollusks  and  vertebrates,  asiwoll  as  nnnuluu 
— possibly,  also,  molluscoidea :  unless  Ibo  latter  sbonld  be  considtrwl 
a  modiGcd  ciclenteratc,  and  tnen  it  would  be  the  beginning  ani!  anil 
of  the  series.  If,  as  sometimes  contended  (and  tbese  are  uudltW 
questions),  the  molliiscoid  is  an  evolntion  of  the  annnlose  type, 
its  embryonic  history  tends  to  prove  this,  then  all  the  segments  hi« 
been  lust  but  one.  For  the  molluscoids  are  monosegmemal.  Kur  if 
this  proposition  strange  or  improbabic.  Undoubtedly  such  a  reiiof 
tion  to  one  segment  takes  place  iu  high  orders  of  ^niune  roolliul* 
as  in  gasteropoda  (of  which  you  have  instances  in  common  Bonilii 
in  whom  one  segment  has  become  atrophied,  leaving  generally  x  nidi' 
ment  behind. 

In  vcrtobrata,  which  more  immediately  concern  us,  two  segnroti, 
and  only  two,  are  always  present,  and  always  bear  with  them  lh« 
distinctive  elements  or  appendages,  however  rudimentary  some  of  ll< 
latter  may  sometimes  appear.  These  segments  really  consliiaU  ll* 
well-known  bilateral  arrangement  of  parts  and  organs  so  geooisl  ^ 
animals  of  this  class.  Here,  again,  it  is  necessary  to  go  bwk  a  1! 
iu  order  that  we  may  make  the  greater  speed  forward.  It  ■«  n 
sary  distinctly  to  understand  what  we  are  talking  about,  and  wli&t  ** 
mean  by  segments.  In  the  discussion  of  the  bisegmental  orgaaiatli^ 
of  vertebrates,  the  question  comes  np  whether  any  true  faomolfrgw* 
exist  in  the  two  great  classes,  vcrtebrsta  and  annnloea.  In  lb*  pt* 
ont  advanced  condition  of  biology,  this  question  receives  a  drciM 
affirmative.    Until  recently  the  contrary  was  generally  snpposed. 

When  it  is  seen  that  two  sides  of  a  vertebrate,  if  it  be  split  UOF 
der  down  the  backbone,  present  exact  counterparts  of  each 
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tllso  of  two  segmentB  of  any  anniilosG  animal — a  craetnccan  or 
tipede,  for  instance  ;  ami  when  wc  liave  seen  in  the  progress  from 
Itular  and  from  mo  no9cg  mental  structures,  to  the  multi- teg  men- 
tal; and  from  these  again  to  tije  bisegmenta!,  by  k'pping  offaurpluB 
machinery,  and  by  modifying  and  enlarging  what  is  left  in  order  to 
mcrease  and  intensify  the  forces  evolved  ;  when  we  actually  eee  these 
changes,  with  the  attendant  change  of  axis,  taking  place  and  becom- 
ing the  normal  conditions  of  some  creatures — all  mystery  vanishes. 

First,  let  us  notice  that  the  BO-called  vertebrate  segmentB  or  aec- 
tiona — the  vertebra  of  the  spinal  column,  are  not  segments  in  the 
sense  used  here — are  not  tegmenta,  the  biological  bracelets,  in  any 
true  sense;  although  their  development  takes  place  after  the  change 
of  axis  by  a  growth  analogous  to  the  original  evolution  of  annulose 
segments.  The  vertebrae  are  not  homologues  of  the  segments  of  the 
great  segmentarian  series. 

Having  thus  indicated  what  the  segments  are  not,  let  ns  call  to 
mind  again  what  they  are.  This  will  bo  the  beat  way  to  establish 
the  chain  we  are  seeking  to  comprehend,  as  it  will  also  be  the  readiest 
plan  of  exhibiting  the  homologues  of  these  classes,  upon  which  de- 
ptads  all  our  knowledge  of  transcendental  biology.  It  is  best  done, 
in  the  few  moments  left  us,  by  tracing  a  few  of  these  homologues. 
For  this  purpose  let  us  select  prominent  and  obvious  organs,  for  in- 
Itiiice,  the  heart,  the  brain,  and  the  extremities  or  appendages. 

The  first  to  be  noted,  being  most  obvious  to  popular  inquiry,  are 
the  extremities  or  limbs — the  true  articulie.    Fins,  wings,  legs,  and 
iriDB — can  these  truly  be  homologues  of  tbe  arthritic  appendages  of 
annulosa  ?    They  are  indeed.    Not  half  so  plain,  when  first  announced, 
that  first  wonderftil  revelation  of  comparative  anatomy,  which 
l^ttlaycd  the  fiu  of  a  fish,  the  paddle  of  a  whale,  the  n-ing  of  a  bird, 
PMleg  of  a  horse,  and  the  arm  of  a  man,  to  be  composed  of  the  same 
oi^aaio  elements,  as  is  this  which  now  proclaims  that  these  so  varied 
Ud  beanteouB  limbs  of  vertebrate  animals  made  the  first  essays  of 
tti«ir  evolution  as  the  lateral  appendages  of  aeration  or  locomotion 
of  tbe  segments  of  tlio  lowest  orders  of  annuloaa. 

The  proofa  of  this  are  now  obvious,  but  to  appreciate '  them  we 
luve  need  to  travel  back  again  through  all  tbe  grades  of  life,  and 
ireigli  the  homologues  of  every  organic  element. 
,  Yet  some  of  the  evidences  arc  plain,  and  almost  eupcrficial,  in  the 
^klebrate  class  itself.  Every  anatomist,  in  order  to  comprehend  the 
f^nology  and  anatomy  of  this  class,  begins  bis  analysis  of  the  verte- 
brate skeleton  by  observing  two  distinct  eystems  of  organization — 
ihe  (brmo/ and  ih^  neuroltcemal,  heretofore  supposed  to  be  peculiar  to 
mvtobntes.  Now,  to  which  system,  the  dermal  or  the  ncurohicmal, 
|lo  the  extremities  belong?  Ko  amount  of  ingenuity  can  satisfy  the 
(faooghtful  student  that  the  limbs  are  evolutions  of  the  appendages  of 
aeorohiemal  axis.    They  are  dermal.    Even  in  mammalia  they 


S76  THE  POPl'ZAn  SCIEyCE  MOyrilLY. 


have  no  proper  union,  no  true  articulation  witli  the  spinal  col 
Even  in  tUose  cases  where  the  bones  of  the  pelvis  and  ul'  the  st^nuini 
are  mo^t  securaly  lustuned  to  the  neural  axis,  it  is  by  a  mere  snob]:- 
losifl  completed  only  in  the  adult  age. 

The  dermal  system  is  the  (loiinterpart  and  homologue  of  that  woo' 
drous  eslernal  skeleton  of  articuhtta,  as  you  must  see  if  you  htw  fol- 
lowed mo  through  the  metamorphoses  of  coelenterata,  entompBinic*, 
and  cirrhipeda  to  moUuaca,  and  from  moUusca  to  vertebrata.  Cum- 
paralive  anatomy  will  not  hesitate  now  to  point  out  every  correc[wnd- 
ence  of  every  part,  every  organ,  every  articulation.  Not  &  bone, dm 
a  scale,  nor  a  hair,  is  ever  lost.  In  each  limb  there  are  so  manyjMntt 
and  no  more;  aud  wi^h  a  certain  detiuite  relation  to  each  other,  dm 
and  true ;  to  be  seen  in  the  contorted  limbs  of  articulata,  as  well  u  In 
the  arm  of  man. 

Our  very  limited  amount  of  time  compels  me  to  make  this  addrrx 
a  mere  introduction  to  the  subject;  compels  ua  to  be  coutent  irllh 
mere  auggcttiona  for  studies  in  biology,  to  be  pursued  by  •fte^iDVll' 
tigations. 

One  of  ttiese  fluggestiona  is  made  to  ns  hy  the  macner  of  the 
ing  of  vertebrate  limba.  The  diflicultiea  of  the  question,  as  |)Ut  ly 
Dr.  Wyman,for  example,  are  well  worth  consideration,  and  liy  ihii 
transoendenial  history  of  evolution  find  solution.  How  is  it  tlint  iD 
alt  vertebrates  the  forward  limbs  fold  one  w.iy,  forward,  and  the  bi 
er  limba  the  reverse?  But  take  you  any  two  segments  of  anarli 
late  creature,  a  crab  or  a  grasshopper,  and  observe  how  the  appc' 
ages  extend  away  from  the  body,  and  the  mystery  is  explainoL  F 
the  effect  of  the  magnetic  and  other  forces  causing  polarity  or  arm 
ment  is  to  be  searched  for  and  found  first  in  the  segments,  hWtn 
remembering  that  in  articitlatea  the  axis  of  the  neural  syslem — tbi 
life  of  eotih  segment — is  transverse  to  the  general  aiia  of  the  eoi» 
pound  organism.  Now,  separate  two  such  segments  of  your  artif nlil* 
— fold  them  together  in  the  manner  indicated  by  the  history  of  oyjtst 
and  of  Upas — revolve  the  involuted  creature  ninety  degrees,  strttob 
limbs  forward  and  backward  as  their  organiialion  d(s  them  to  nu» 
and  you  cannot  fail  to  perceive  a  perfect  counterpart  of  the  motion 
vertebrate  extremities. 

But  this  is  not  half  the  demonstration.  Indeed,  it  is  now  w  wtU 
settled,  that  Scieuoe  can,  dare  make  one  of  those  predii^iotu  alwa^  !*■ 
gardcd  as  affording  hy  their  verification  the  highest  order  of  oMiaiD^* 
After  noticing  the  remarkable  fact  that  all  vertebrates  having  llnbt 
have  four,  or  the  rudiments  of  t  hem,  and  no  more,  Soieace  pr«dtet«  w4k 
the  repose  of  conscious  systematic  truth,  derived  from  this  doctrine  irf 
segmental  genesis,  that  no  vertebrate  animal,  nor  the  remains  of  Uif, 
ever  will  be  found,  on  the  earth,  or  in  the  waters  under  the  earth, or  io 
its  caverns  or  quarries,  having  more  than  these  four  bomolof^W 
peudages — and  these  always  dermal 
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But,  it  may  be  objected,  this  is  only  of  external  matters,  the  limbs, 
le  appendagee ;  and  tbuso  may  be  accidental  correspondeaciea. 

Very  wclll  Select  any  other  Bet  of  organs.  Are  iberc  any  more 
iternal  and  peculiar  to  vertebrates  than  the  brain  and  nerves?  Let 
\  take  the  neiirohiemal  ayslem  itself,  that  which  confcfisedly  has  no 
•rfect  counterpart  in  the  articulate  class.  It  is  not  suggested  that 
ly  creature  lower  than  cephalopod  nioUuskB  presents  any  thing  exactly 
irresponding  to  the  cerebral  hemiBpheres,  and  the  optic  and  auditory 
ibee  of  the  vertebrate  brain.  But  let  ub  nee  if  we  cannot  trace  some 
jmologues?  Without  this  historical  derivation  from  aniinlose  seg- 
lenls  there  will  remain  many  things  in  cerebral  anatomy  entirely  in- 
EpUcnble,  To  pursue  this  theme  no  further  at  present,  the  approxi- 
lation  of  the  vertebrate  and  the  molluscan  syatemB  of  nerves  cannot 
le  doubted.  In  higher  cephalopoda,  as  sepia,  the  principal  ganglia 
ire  brought  into  near  proximity — at  least  resembling  a  bruin.  They 
ire  even  covered  by  a  bony  framework,  rudimentary  of  a  neural  skel- 
aton — in  all  of  which  the  great  ccphnlopod  ia  decidedly  mort-  cei'obrate 

tsome  fishes,  to  aay  nothing  of  the  doublfii!  amphioxus.  But  if  all 
Vere  wanting,  the  auditory  lobes  and  the  optical  apparatus  would 
dlabliEli  this  correspondence  with  the  highest  orders.  The  cutlle-fifih 
his  an  eye  with  a  retina,  lens.  Iris,  and  cornea ;  and  the  optical  ganglia 
ire  u  truly  lobes  of  the  brain  as  they  are  iu  mammalia.  Nothing  like 
tills  is  seen  in  acephalous  mollusks,  nor  in  articul.ila.  Where  articu- 
UtB  liave  a  machinery  for  vision,  it  is  not  organized  upon  this  plan. 
Bui  we  do  see  centres  of  nerve-force,  or  ganglia,  appertaining  to  every 
fiV)i[ment ;  and  we  do  see  also  that  the  nervous  eystem  of  sepia  is  only 
Ui  advance  upon  that  of  the  inferior  molluscs.  Even  in  the  oyster  the 
Mjglia  are  brought  nearly  to  a  common  centre;  and  this  arrangement 
^teinot  differ  essentially  from  that  in  the  perfectly  equilateral  mol- 
lutks,  as  in  area,  for  instance,  except  in  the  nearer  contiguity  of  iho 
pnglia.  Finally,  comp.iring  area  with  lepas  and  cypns,  it  is  mnni- 
i>M  that  we  have  esseiitialiy  the  same  plan  as  in  the  nervous  system 
c/any  two  segments  of  articulain.  For  you  will  find  in  each  segment 
two  ganglia,  one  on  each  side  of  the  median  line;  and  these  being 
Wught  together,  as  they  genei-nlly  are  in  annulosa,  appeur  as  one. 
Now,  this  one  twofold  ganglion  is,  if  our  explanation  of  the  metamoi^ 
pWes  of  the  segments  be  correct,  the  homologue  of  the  ganglia  of 
niuculur  motion,  of  the  two  principal  valves  of  cypridaj,  of  cirrhipeds, 
ind  of  bivalve  mollusca;  .and  finds  ita  final  evoltilioii  in  the  qnadruple 
>tnicturc  of  a  mammalian  brain.  Iu  fact,  the  homology  is  complete, 
rith  the  ad'Iitions,  or  rather  modifications,  already  explained,  which 
Hew  vertebrates  with  olfactory,  auditory,  and  optic  lobes  and  syi- 
l^nppureully  peculiar. 

There  is  another  branch  of  the  internal  stnicture  of  vertebrates  in- 
[piioshle  upon  any  other  hypothesis  than  this  chain  of  specific  descent. 
jDUiiD  ihe  bietaal  system — the  system  appropriated  to  the  circulation 
Toi_  I.— 37 
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,  of  the  blood.  Comparative  physiology,  guided  by  the  light  of  ihi» 
iDetamorphosis  of  the  eegments,  can  have  no  difficiiUy  in  trAuiiig  tin- 
history  of  the  heart  back  from  niammals,  and  reptiles,  and  typical  oiol- 
lasks,  to  cruKtacea  \  and  finding  it  at  last  reduced  to  its  elemontiry 
form  in  the  twofold  puUntile  vesicle  of  the  dorsal  artery  of  each  doable 
segment  of^  for  inistance,  inlidie — lowest  of  the  annulose  series,  Tlie 
folding  together  and  stricter  union  of  these  segments,  as  we  have»rai, 
bringing  these  pulsatile  vesicles  into  juxtaposition,  perfectly  ace 
for  the  two  double  hearts  of  bivalve  mollusca,  and  of  fishes;  wliilff 
appro.vinmtion  and  union  on  the  median  line  of  this  double  mm-liin 
of  the  mollusk  explain  the  fourfold  heart  and  the  cirt^ulation  of 
highest  types  of  life. 

If  you  have  followed  the  chain  of  evolution  here  briefly  skeie 
although  in  mere  suggestiouB,  you  can  have  no  dilSculiy  in  perceiv 
the  unbroken  succession  of  allied  links,  all  the  way  from  the  lomd 
cell-formations  up  to  man.  Many  forms,  doubtless,  belong  to  en 
nate  systems,  and  take  no  part,  directly,  in  the  chain ;  yet  the  si 
of  all  will  enable  us  more  fully  to  comprehend  the  whole  procc**. 
fact,  we  have  no  right  to  expect  to  find,  unless  perhaps  iu  fossil  to 
the  precise  speciet — ^ihe  very  links  of  the  chain — by  which  the  Ij 
mission  of  form  and  U/e  has  been  actually  effected.  It  would  be  ui- 
reasonable  to  require  this  of  the  advocates  of  evolution,  wnM  lb# 
exact  contrary  would  follow,  as  an  a  priori  conclusion,  from  ihr  T«tj 
terms  of  the  proposition.  It  would  be  a  wonder,  indeed,  in  vien  •>( 
the  transitions  and  transmutations  of  matter,  of  force,  of  tinVi 
place,  of  forms,  if  we  could  find,  now  living,  n  single  species  acio^. 
concerned  in  the  long  process  of  evolution — a  single  "  hark  ithicb 
brought  us  hither."  It  is  just  as  unreasonable  as  to  demand  of  nsW 
produce,  alive,  every  individual  through  whom  our  descent  b«*  b*eo 
accomplished — just  as  unreasonable  as  to  demand  the  resumvlioii  of 
all  the  members  of  our  race,  for  the  last  thousand  years,  to  prove  o» 
selves  Anglo-Saxons,  Time  nec^.ssarily  devonred  these  when  the 
rlod  of  life  was  finished.  So  has  it  done  with  «p«ous;  for,  U  iht 
cies  is  continued  through  individuals,  and  nlu>ay»  with  variation, 
distance  of  removal  from  any  special  form  is  only  s  queeiloD  of  li 
The  cosmos  is  always 

"Ein  wechselnd  Weheo, 
Eln  glnhenil  Leben," 
and,  therefore,  it  takes  but  a  few  geueraiions — a  few  thouMnds, 
few  millions  of  years — to  leave  behind  any  specific  type,  as  oompl 
as  the  forgotten  bones  of  our  progenitors  that  Ue  hid  m  Batavimi " 
Why,  with  all  the  lights  of  liumnn  history,  we  cannot  tr»ce  llw  'I 
of  any  human  family  more  than  a  few  hundred  years  !    And  wh»t  i» 
the  historic  period,  upon  which  all  doubis  and  objections  arc 
compared  to  the  ages  multitudinous  that  have  passed  away  with 
recognition  in  human  calendars?    Take  the  simplest  tree,  a  tvv  i 
old.    We  see  a  crowning  bud  at  the  apex  of  its  principal  uit 
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>wtb;  and  we  eee  long  lateral  brancbes,  likewise,  Bimilarly  tippeil 
ih  leaf,  bud,  and  bloom;  and  we  do  not  doubt  their  eonimon  origin, 
Aoae  there  staode  the  common  connecting  trunk.  Yet  neither  of 
i8e  hud  any  part  in  the  production  of  the  others;  nor  rcniaine  there 
lingle  one  of  the  individual  buds  and  tender  leaves  which,  in  the 
ire  gone  by,  really  did  take  part  in  the  development,  the  coneumma- 
0  whereof  we  now  behold. 

Nor,  in  regarding  man,  whom  we  fondly  believe  the  crowning 
fvj  of  creation,  should  we  expect  to  see  the  precise  yearly  growtha 
ich  have  finally  lifted  htm  to  this  elevation.  The  ateps  of  the  evo- 
ion  may  still  he  traced,  hut  not  a  single  individual  of  the  lineal  an- 
try  remains.  When,  therefore,  we  speak  of  the  chain  of  species — 
the  line  of  man's  descent — upon  a  priori  grounds,  we  do  not  expect 
find,  extant  ia  life,  the  very  links  of  the  chain.  The  loss  of  tbem 
mother  proof  of  evolution.  It  is  thue,  according  to  the  plan  pro- 
wd,  we  wonld  expect  to  find  it  eiemplified.  It  is  a  rational  conce|)- 
Q  of  creation  wo  are  attempting  to  reach,  and  no  other  rational 
[voihesis  has  ever  been  proposed. 

We  do  not  find,  then,  the  very  species  through  which  the  ascent  lo 
n  has  been  accomplished,  and  do  not  seek  to  find  them;  hut,  if  this 
>D  of  derivation  is  well  founded,  as  it  is  clearly  rational,  we  must  con- 
de  that  tbe  various  races  of  man,  now  upon  the  earth,  sprang  from 
ne  common  stock,  of  the  order  of  primates;  which,  in  turn,  must 
re  been  derived  from  a  lower  simian  form  ;  and  Ibis,  again,  mnst 
re  come  of  a  tnmk  leading  back  to  nplacenlal  mammals  ;  and  these 
don  to  amphibious  reptiles;  these  to  fishes;  these  to  cephalopod 
illasks;  these  to  bivalve  mollnsks;  these  to  cirrhiped  cruBtacea?; 
lich  last,  in  fcetal  life,  possesB  all  the  characteristics  of  the  general 
icnlate  or  annnloso  type;  annulosa  being  derived  directly  from 
mordial  ccelenterata,  whence  prohnhly  issued,  also,  annnloida  and 
illnscoids.  If  molluscoidea  he  the  offspring  of  ca?Icnterata,  then  tbe 
rt  played  in  evolution  by  the  molluscoid  type  was  not  lo  furnish  a 
igc  of  transition,  hut  to  illustrate  the  power  of  a  segment.  In  any 
j^wc  end  with  tbe  cTlenterate  type,  whether  fixed,  as  in  actinia, 
^keational  only,  as  in  rhizopods.  This  Jast,  being  the  first  animal 
m,  canses  na  to  remember  that  here  branches  off  another  great 
igdom,  of  which  the  life  is  always  exotheniic ;  and  which,  therefore, 
( no  direct  part  in  this  chain,  except  that  its  first  forms  furnish  tbu 
nmon  stock  whence  has  arisen  all  organic  life. 

This  wonderfully  intimate  relationship  of  the  innumerable  forms 
living  creatures,  properly  considered,  is  calcnlaled  to  elevate  our 
iceptioD  of  the  creation,  and  of  man  himself;  while,  to  the  glory 
the  Creator,  it  is  held  out  to  us  as  another  "bow  of  promise" — 
>tber  nsBurance  of  the  certainty  of  tbe  universal  reign  of  law.  Xor 
•t  it  be  forgotten  that  it  does  not  exclude,  but,  contrariwise,  encour- 
M,  moral  reflections.    While  it  tells  man  of  his  diiznity,  it  tells  him 
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also  of  his  debasement — that  he  is  sublime  in  being  poBsoased  of  m 
much  of  his  Maker's  image  as  enables  him  to  ooatcmplale  atl  this 
glorious  inechanisro ;  but  that  be  is  also  "  a  brother  to  the  iiiseiiubk 
clud,  wbicU  the  rude  swain  turns  with  his  share,  aud  traada  sikml" 
It  also  enforces  the  reflection  of  the  old  poet : 

" .  .  .  .  Eioept  above  himself  he  oon 
Ereol  hiuistilt^  how  lueau  a  thing  is  man  I" 


THE  ZUNI  mOIAXS  OF  NEW  MEXICO. 
Bt  francib  klett. 

ANOTHER  interesting  branch  of  the  aborigines  of  North  Amer- 
ica ia  that  of  iho  Zuni,  a  thriving  tribe,  inhabiting  a  remw'e 
section  of  the  Western  United  Stales,  This  people  belongs  to  ihr 
Pueblos,  a  senii-i-ivilized  remnant  of  the  Azteo  Empire.  Their  horn 
is  in  an  uninviting  portion  of  tbe  desert  district  of  New  Mexico,  atwai 
300  miles  southeast  of  the  Moquis  settlemeuls. 

Leaving  Fort  Wingate,  our  route  lay  southwest  across  a  Ininninl, 
well-limbered  spur  of  tbe  Zuni  Mountain,  and  thence  along  tbe 
Znni,  which  was  dry,  escopting  in  spots.    Passing  Ojo  de  Pescado, 
Bummer  retreat  of  the  Zimi,  after  a  weary  march  throngh  scorcbiq 
sands,  we  came,  ou  July  22il,  to  the  suburbs  of  Zuni  town,  the  outlii 
of  whose  bouses  could  be  traced  at  a  distance  of  more  than  a 
even  the  eharacterisiie  ladder,  extending  far  aliove  the  too{, 
distinctly  visible.    As  we  approached,  single  dwellings  here  and  tli«n 
oame  inio  view,  situated  auiid  corn  and  water-melon  liclds.   On  comia 
nearer,  an  old  church  stood  promiaeutly  forth,  its  two  well-prvsurTO 
bells  hanging  in  an  opening  in  the  wall  over  tbe  eutranci-. 

tJnliku  the  Moquis,  whose  settlements  are  on  lofty  rocks,  tbe  Zn 
town  is  located  on  a  alight  rise  above  the  level  of  the  surruun 
plain.  Its  area  is  about  half  a  square  mile,  with  streets  running 
and  there  at  right  angles.  Mucli  rubbish  and  dUait  ar«  cncountcn 
in  entering  tbe  town.  The  houses  are  of  atiobe,  terrac^,  well  boill 
and  principally  of  two — though  some  ar«  of  thi-ee,  and  not  a  fc* ' 
even  four — stories.  As  a  means  of  untrnncc,  ladders  tav  u«cJ ; : 
though  in  a  few  cases  there  are  ground-doors  (hm  engraving],  ttf 
the  usual  method  of  ingress  is  by  ladder  to  the  sownd  etoiy,  thr 
inside  by  steps  up  and  down.  Some  of  tlie  dwellings  have  tsingl* 
windows,  while  the  doors  genernlly  are  bung  on  btngeB.  Kach 
IB  divided  into  several  apartments. 

On  arriving  at  the  town,  our  guide,  Swzano,  a  Zoni,  in8i»lrd  < 
our  first  visit  being  made  to  himself.  Climbing  to  the  eeeoiid  •W 
of  his  house  by  ladder,  we  scrambled  in  after  a  fasliion,  and  wtw  •< 
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ine<l  by  htmBelf  and  wife,  who  at  once  sented  us  comfortably  on 
cep-ekin  rugs  apreail  on  tbe  bare  earthen  floor ;  bread  and  water 
;re  forthwith  handed  ns,  these  conBlitiiliiig  the  Etmplc  but  recog- 
6cd  symbol  of  great  hospitality  among  this  people. 
After  a  pleasant  hour  in  the  company  of  our  guide  and  his  wife,  we 
Hied  forth  to  see  tbe  town.  Coming  to  one  of  the  larger  houwes,  we 
incd  ready  admission,  and  were  liospitalily  received.  Our  presence, 
wever,  was  the  occasion  of  much  comment  among  the  women,  of 
10m  we  found  six  in  one  room.  Their  peculiar  chattering,  accom- 
nied  by  hearty  laughter  and  strange  geslicniation,  though  unintelli- 
ble  to  us,  was  construed  into  joking  at  our  expense.  Tlie  men  were 
the  field  at  work,  while  the  children  were  enjoying  a  bath  in  the 

PlO  I, 


waters  of  the  Rio  ZunL  The  women  were  engaged  in  grind- 
and  wheat,  an  operation  effected  by  means  of  several  pairs 
largo,  flat  stones,  some  of  coarse  and  others  of  fine  material.  Be- 
oen  the  first  set  of  stones  the  grain  is  merely  mashed,  each  suceess- 
I  pair  rendering  the  particles  smaller  and  smaller,  the  last  turning 
;  fine  flonr.  Two  other  women,  in  another  room,  were  engaged  in 
bread,  which  is  made  into  thin  cakes,  or  wafers,  similar  to  the 
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tnaiTOS  of  ihe  Jews,  only  the  latter  are  the  Larder.  Ou  iua|>ccitDg 
hoiuc,  we  found  each  apartueat  wbilewaehed,  botii  walls  and  ovil' 
well  ventilated,  and  in  every  respect  neat  and  clean ;  exceeding  g 
order  setmed  to  prevail  in  the  domestic  appoint  mints  throughout 
^tablishmeut.  The  fiiniiture  coueisted  of  but  few  aniclea,  ifaeM  ' 
priucipally  sbcep-skins,  Navajo  blankets,  and  watcr-veesels,  the  la' 
used  also  for  oookiiig-purpoBes.  These  vessels  are  of  tbeir  own  ' 
fncture,  of  burnt  earth,  and,  in  many  instances,  highly  etnlK'lli' 
with  fanciful  designs  of  neut  pattern,  the  fi<;uTes  being  either  hru 
or  black,  oa  a  ground-work  of  white.  No  beds  are  seen  in  the  botur, 
blankets  alone  serving  as  such;  the  occasional  bird-skin,  banging  by 
a  string  in  some  corner,  serves  as  a  charm.  Live  eagk-s  and  ^patruw- 
hawks,  tamed  by  these  people,  are  seen  about  almost  every  house, 

tm.  1. 
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great  veneration  being  bad  for  these  meml>er«  of  the  feaihefrf  triW. 
which  are  considered  the  sacred  birds  of  Slontexumn.  Each  lU  > 
is  provided  with  a  loom,  which  forms  a  conspicuous  part  of  \he  K"'"^ 
ture.  It  consists  of  two  sticks,  between  which  the  lliT«ad«,  «f  tta 
width  of  tlu- blanket  to  be  made,  are  spread,  tlie  whole  amo):' ' 
being  fastened  to  the  floor  and  ceiling  by  raw-hide  strings.  Tl'i 
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squatH  on  the  groand,  using  for  s  shuttle  a  stick  to  which  the 
RTOol  for  the  croee-thrcads  is  fastened.  The  opemtiou  of  weaving  la 
Ikillfiilly  performed,  although  a  loug  time  is  required  in  the  manufact- 
ure of  one  of  their  blankets. 

The  domestic  animals  of  ibe  Zuni  are  goats,  fowl  of  all  kinds,  a 
few  bead  of  cattle  and  donkeys — every  family  owning  several  of  the 
Utter,  which,  while  serving  for  transjiorting  wood  great  distancee,  as 
well  as  for  riding,  are  used  chiefly  in  cultivating  the  fields.  One 
B[>ecimen  among  the  goats  bad  tour  horns,  as  shown  in  the  engraving, 
and  was  said  to  belong  to  the  species  formerly  common  among  the 
Navajoe,  called  ciriterou.    The  sheep  are  raised  for  their  wool. 


Fio.  a 
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Jutside  the  town  there  is  a  large  farm,  of  which  a  sketch  is  pre- 
Bonted,  It  Is  cultivated  in  common  by  the  Zuni,  although  divided 
into  [latches,  or  small  gardens,  one  of  which  heloogs-to  each  family. 
No  rains  occurring  for  long  periods,  irrigation  is  resorted  to,  the  water 
Wing  supplied  by  the  Rio  Zuni,  in  the  vioinity  of  the  town ;  this  water 
ia  salty.  For  drinking-purposes,  wells  are  sunk  at  different  points, 
Rooil  water  being  everywhere  abundant  at  a  moderate  depth.  Tlie 
Bta]i!e  products  are  wheat  and  corn  ;  vegolablos  are  raised  in  abun- 
<lanre,  chiefly  onions,  chile  (Spanish  pepper),  and  caraway.  From  close 
conversation  with  the  people,  however,  one  would  suppose  their  par- 
tiality for  the  first- mentioned  vegetable  predominated.    Melons  and 

El'kins  are  also  considerably  cultivated, 
auiitering  about  the  village,  several  underground  courts  were  en- 
Icreil,  as  well  as  subterranean  passages  from  one  square  to  .mother, 
auj  to  the  old  Catholic  church.  This  church  is  of  a/lobe,  and  at  least 
UM  years  old ;  it  is  120  feet  long,  40  feet  wide,  and,  within,  130  feet 
^Itcight.  The  altar  is  covered  with  a  profusion  of  carving,  which 
•till  thowB  in  traces  gilding  and  colors  ;  it  has  a  painted  altar-piece 
of  rtide  construction,  representing  the  ascension  of  the  Virgin  Mary ; 
Arrv  and  there  are  carved  statues  of  saints,  while  on  the  walls  are  two 
illegible  inscriptions  in  Latin-  In  this  church,  we  were  told,  a  xealons 
priMt  celebrated  the  rites  of  the  Romish  Church  for  a  brief  period; 
but  no  Gloria  or  Tc  Deunt  has  been  heard  within  its  wall  for  upward 
hundred  years. 

ic  ZuniaulhorilicB  are  a  governor  and  high  priest;  the  latter  is 
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called  the  caciipie,  who,  besides  being  the  omcle  of  the  tribe,  i*  their 
tenipornl  as  well  ufl  BpiritUitl  ruler.  No  outward  person ificAtiou  of 
their  Divine  Beiog  is  nx&Ats  use  of;  but,  enlering  their  tttufm  jiein- 
pica)  with  a  Imeno  corazo/i  (good  heart),  they  simply  pray  for  mmr 
bleBsiiig,  lookiug  to  no  visible  objcet  as  a  medium  of  iDterccMiou  It- 
tweeo  IheniselvcB  and  iheir  God.  Although  fur  a  lime  they  olIlKa^^ 
ly  observed  the  religious  teachings  of  their  conquerors,  inwardly  tli'j 
maintained  the  belief  of  their  race  in  the  infallibility  of  tlieir  \rsi& 
tions,  aud  booh  repudiated  the  creed  pressed  upon  (hem,  returiiiji|: 
the  worship  of  the  source  of  light — the  sun — as  their  only  irut  (iml 
But  not  only  here  woi-e  the  Jesuits  expelled;  they  were  aluu  dnri'n 
out  from  the  pueblos  of  Jemez,  Acoma,  and  Saguua,  as  the  ruiiuul 
the  charohes  testify.  However,  at  a  few  points  the  JeBuits  still  hM 
Bway,  as,  for  instance,  with  the  Isletta  Pueblos  on  the  Rio  Guiwlf, 
wliile  with  the  Mexicans  of  New  Mexico  the  Jesuits  are  eYcryniitt 
in  full  power.  In  times  of  great  drought,  and  during  festivalu,  ibc 
cacique  orders  the  celebration  of  the  cachina,  a  sacred  dance.  Fur- 
tuuately,  it  being  a  holiday  with  them  at  the  time  of  our  viut,  ll>c 
rare  opportunity  was  aflbrdcd  us  of  witnessing  this  nniqwe,  intcrwl- 
ing,  and  most  beautiful  though  heathenigh  custom,  of  which  a  Bki'tch 
was  made  on  the  spot.  Some  twenty-seven  persons  were  engaged  in 
the  ceremony.  When  first  seen,  the  participants  were  stanJiog  in  a 
row,  theii'  feces  toward  the  san ;  they  were  gayly  dressed,  is  will  I* 
evident  from  the  description  of  the  three  styles  of  ooetume  von  on 
the  occasion,  and  reprcscnlcd  in  the  engraving. 

No,  L  repreaeulB  a  dancer — ^costume,  light-blue  mask,  bom-liJf 
beard,  necklace  of  black  wool  and  beads,  wreath  of  hemlock  its  s  vtni- 
band;  short  white  skirt,  with  fancy  border,  held  at  the  waisl  bj  i 
green  and  black  sash,  to  which  was  attached  a  bnneh  of  loi>^,  *li<" 
strings,  hanging  to  the  ground  along  the  left  leg;  »  land-tiinlol 
shell,  pendent  from  the  left  gai  ter  below  the  knee,  combined  poliWtf 
which  served  a  purpose  similar  to  the  castanet  of  the  Spanish  dsDf  i 
hemlock  around  the  ankles,  yellow  caglo-feathers  in  the  hair,  unJi 
fox-skin  suspended  from  the  waisibnnd,  complete  the  make-up. 

No.  n.  represents  the  captain,  who  was  attired  thus :  Tellov  ctgl>> 
plomes  in  the  hair ;  bine  lanic,  whit«  onder-garment,  with  fancy  lidc 
piece  inserted,  and  blue  Blockings  ;  in  one  hand  a  staff  wu  curi(<li 
the  other  holding  a  vessel  containing  flour. 

No.  IIL  represents  a  female  dancer  (character  taken  by  male);  «*■ 
tume,  a  white  eerajit,  with  black  border  interwoven  with  &ncy  col 
and  a  bine  gown  ;  otherwise,  the  attire  was  that  of  Na  L 

The  male  dancers  stand  in  a  row,  the  female  (males  assuming  I 
chararter)  facing  them  and  chanting  a  low,  solemn  stmin,  Vnyi 
time  with  the  right  foot.    In  the  intervals  between  tlio  lotigs, 
leader  scatters  flour  to  the  four  winds  to  appexse  the  anger  of 
Divine  Being,  and  induce  him  tu  send  water  from  lieavcu. 
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period  of  their  greatest  festivity  and  rejoicing.  During  this 
ODt)i  their  God  sends  hia  two  sons,  one  to  visit  the  living,  the  other 
the  dead,  of  tlus  "  bis  chosen  people."  Their  eatufas  are  also  used 
U  iialls  for  public  nieetiugs. 
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The  executive  authority  of  the  Zuni  is  vested  in  an  officer  styled 
governor — one  Pedro  Pino — who,  however,  is  but  the  niouth-piece  of 
the  spiritu^il  ruler,  the  cacique ;  the  orders  of  the  latter  are  the  laws 
governing  the  tribe,  their  execution  simply  resting  with  the  governor. 

10  conversation,  Pedro  Pino  informed  us  that  he  was  the  ruler  of  tho 
toiintry  between  the  Neutrias  and  Colorado  Chiquito,  some  sixty 
niik-s,  and  Agua  Fria  and  the  Moquis  settlements,  about  one  hundred 
miles npart.  In  appearance,  he  is  perhaps  sixty  years  old,  of  eommaud- 
iag  presence  and  afl'ablc  manners  ;  bis  hair  is  snow-white.  He  told  ub 
lie  lisi!  been  governor  of  the  Zuni  people  for  many  vears,  and  that  the 
Will'  had  always  been  friendly  to  the  whites  (Americans),  from  mnny 
nfwbom  he  had  testimonials  to  the  latter  effect.  Ordering  bis  stin, 
Pitririo,  to  bring  him  certain  papers,  he  produced  letters  from  offi- 
»H  of  our  army  and  private  citizens,  which  referred  to  the  governor 
in  [|io  highest  terms,  and  also  spoke  of  the  uniform  kindness  in  their 
IfHituient  of  his  people. 

"  The  Americans,"  continued  the  governor,  "  treat  us  well,  but  the 
Mfticans  very  badly ;  the  latter  have  always  maltreated  us,  and  we 
want  them  neither  to  go  through  our  countrj-  nor  to  reside  among  us. 
'  The  heavens  punish  us  by  long  drought  for  allowing  them  to  remaiu 
on  the  Cohirado  Chiquito.    My  caciqne,  who  prayf  for  rain,  and  who 

11  tliv  sj>iritual  and  temporal  rnlcr  of  this  people,  walchcs  the  sun 
d  ia  much  distri'ssed  because  no  rain  falls.    He  (the  cucique) 

the  drought  lo  the  presence  of  the  Mexican  on  our  soil." 
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Pedro  Pino  bade  ue  tell  ihe  Great  Father  that  he  wanted  a  "  pn^ 
petual  title  to  the  Znni  ootintry,  which,"  he  «aid,  "  hud  been  kaDil^f 
down  to  us  by  our  forofathtrs,  ihrongh  all  time."    Fnrtber,  he 
marked:  "  Wt' arc  peaceable,  and  do  not  make  war ;  if  we  have  »  title 
to  our  lauds  from  the  Great.  Father,  we  can  show  the  documi-nt,  uid 
even  the  Meiican  will  respect  iu"    The  cacique,  who  was  p 
nodded  assent,  but  did  not  join  in  the  conversation. 

Tlie  governor  vury  cheerfully  and  politely  accompanied  us  tlirou; 
the  vitlujje.    As  the  eachina  dancers  came  in  sight,  and  we  baited 
witness  tlie  ceremony,  an  elderly  man  approached  and  reraon»tr»Ied 
witb  the  governor  for  allowing  us  to  look  upon  this  form  of  wonJilji. 
In  reply  to  the  remonstrance,  Pedro  Piuo  informed  the  intriidiT  llul 
he  would  allow  us,  "  but,"  said  he,  "  no  Mexican  shall  ever  loolt  u|"ffl 
the  performance  of  this  holy  and  sacred  rite.    The  Americaus," 
continued,  "  have  ever  been  our  friends,  and  are  good  aud  exc«llenl 
people.    I  huve  been  in  Washington,  and  have  seen  suoh  mvn  M  Mon- 
roe and  Calhoun,  and  have  been  in  the  halls  of  Congresa.  These  ck^h  " 
(pointing  to  us)  "  come  from  Washington,  and  I  know  they  are  g""! 
men."    To  the  last  remark  wt  bowed  assent. 

On  returning  with  the  governor,  we  were  moat  cordially  welounwii 
to  his  house,  and,  entering,  were  very  agreeably  and  hospiisblj'  ruti't- 
taiued.  A  pipe  "  all  round,"  and  Pedro  Pino  entered  into  coiivcnJ- 
tion.  He  spoke  of  a  single  Mexican  at  Ojo  de  Benado,  and  anoil»'r  >' 
the  Colorado  Cbiquito,  who  were  a  sore  grievance  to  hts  people.  H" 
said :  "  The  cacique  of  my  nation  is  very  sorry  on  this  accoiitif.  n"' 
tbe  rain  will  not  fall  while  these  wicked  men  inhabit  oiir  icrrilory.  I 
will  deem  it  a  special  favor  if  you  will  intercede  with  the  Great  Fiiit  'f 
for  a  title  for  us  to  our  country :  this  wilt  satisfy  us.  Ton  men  are  ^""''i 
have  seen  the  sacred  dance  of  the  cac/iiita,  and  we  shall  have  raifl  " 
may  be  a  fact  of  importance  to  the  siiperRtitious  to  know  that  ii  <'''' 
rain  that  evening,  and  most  heavily,  the  storm  lasting  se\eral  }io\it*' 

The  traditions  of  the  Zuni  are  lew  and  simple.    They  say 
people  came  from  the  northwest  on  their  march  southward  j  tliil 
Pueblo  Indiana  belong  to  a  common  race,  and  are  all  mcmben 
large  families  called  Azleca,  or  Montesumas;  that  some  of  thvir  fof^ 
lathers  remained  behind  in  the  great  migration  of  the  nation,  wl"'' 
the  large  body  pursued  a  southerly  course,  ultimately  forniin?  'I" 
mighty  empire  of  Mestco,  as  fotmd  by  Cortei:  nlier  its  conquest ;  lh»'> 
long  before  the  white  man  came,  their  people  inhabited  the  meta  »onl'' 
of  their  town.    They  have  traditions,  also,  of  a  flood  ;  of  the  fimodiH 
of  their  present  piteblo  ;  '  of  their  war  with  the  Spaniards,  an.l  \i< '~ 
Bubjiigntion,  by  the  latter,  for  a  time ;  of  the  arrival  of  the  first  Aiufi* 
can  in  Sew  Mexico,  and  of  the  Mexican  and  Navajo  War.    But  iWf 
knowledge  of  these  events  ie  merely  outline,  they  being  nnablo  to  git 
any  details, 

■  CmJ  for  "town"  u  veU  u  "  ptopte." 


i 
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Zani  langaage  ts  miicb  like  thai  of  ocber  Pueblo  Indmne,  Imt 
rds  are,  apjiitrently,  rather  iiidefiiiite,  requiriug  much  facial 
and  bodily  gesticulation  to  make  tlieir  Eenlenccs  perfectly 
iR  They  have  no  achools.  Their  hicroylyphical  writings 
be  Been  in  ranny  places,  while  all  along  the  CafionB  dc  Choca  and 
ihelle  are  traces  of  the  ancient  murch  of  this  people.  At  Mesa 
lada  (Painted  Rock),  about  100  miles  to  the  northward,  we  copied 
of  their  hieroglyph  leal  inscriptions,  as  seen  in  the  engraving.  This 
ig  being  in  the  Navajo  region,  is  believed  by  some  to  be  the 


Pin.  R. 


"c  of  that  tribe  ;  but  this  could  hardly  he,  since  the  Navajoes  are  a 
B»dic  people,  and,  besidia,  are  not  known  to  possess  hieroglypbical 
itings.  The  Meea  Pinlada  is  a  vertical  wall  of  sandstone,  about  ISO 
thigh.  The  inscription,  as  here  given,  was  copied  on  the  spot, and 
^ihful  representation.  Commencing  at  u.  the  writing  runs,  with 
Baa,  westward;  the  space  from  a  to  e  la  IS  feet;  the  figures  are 
Red  lo  one-fiftb  their  original  si^e. 

There  are  many  ruins  of  Bione-houseB  in  the  vicinity  of  Znni,  at 
la  Fria,  El  Moro,  Ojo  de  Benado,  and  Old  Zuni,  which  were  nn- 
lly  towns  inhabited  at  the  time  of  the  Spanish  conquest,  con- 
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Btiluting,  with  Zuni,  Neulriaa,  aod  Ojo  de  Peeoado,  the  Seven  ( 
of  Cibola,  mentioned  I'reqaently  by  Caslaiiede  in  the  doscriplion  of  hi* 
travels  iu  1540.  The  opinion  of  the  chief  officer  of  lliis  ei[>e(lilinii, 
Lieutenant  Wheeler,  is  iu  accordaneo  with  the  views  of  General  Simc- 
son.  Lieutenant  Whiptile,  Mr.  Gallatin,  and  other  ethoologistB.  Moiv 
over,  the  governor  of  the  Zuni  jaformcd  us  that  all  the  ruius  in  qof 
lion  were  once  thriving  towns  of  his  people.  In  connection  herewilti 
it  may  be  nicutioneil,  thai  near  Zuni  is  a  rock  with  an  old  Spaaitli  in- 
Bcriptiou,  which  our  party  photographed. 


Olio  or  or  ZcHu, 

The  Zuni  number  about  2,000  souls.    In  summer,  part*  of  llic  In* 
resort  to  the  smaller  eetllcnients — one  at  Neutria*,  thp  other  at  Ojo 
PcBcado  (respectively  about  tweaty  niilee  from  Zuni  town) — to  coJ!^ 
vate  their  farms  iu  those  sections.    Their  fields  do  not  coiap&ic 
fuvor.ibly  with  those  of  the  Mexicans. 

In  appearance,  the  Zuni  are  a  mixture  of  Mongolian  and  CaucanUi 
The  complexion  is  olive,  rather  than  dark-brown;  hair  siraigbl 
jet  black;  eyes  black;  cheek-bones  very  hiu'h  and  priimim'nl;  tli 
bcight  and  general  physique  correspond  to  the  average  unuiig  I 
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'hitcs.  Their  dress  is  eimplo,  that  of  the  men  being  merely  cotton 
rawers  aud  eliirt,  wiib  blue  wooKn  stoeklngB  of  tbeir  own  manul'act- 
re ;  a  turban  of  wool  or  cotton  completes  the  male  attire.  The  fe- 
lales  wear  a  gown  of  wool,  held  at  the  waist  by  a  Bash  of  the  same 
naterial ;  the  arma  and  shonldera  are  left  bare ;  their  stockings  same 
i3  those  worn  by  tho  men  ;  for  shoee,  both  mak-B  and  femalyB  wear 
noccasiRS  of  buckskin.  When  in  the  street,  the  women  cover  the 
lead  and  ahoulders  with  a  white  cloth. 

Among  the  Zuni,  as  well  as  other  Pueblo  Indians,  are  many  al- 
binos, and,  as  interesting  to  those  inclined  to  the  Darwinian  theory, 
it  may  be  stated  that  the  production  of  this  "  improved  stock  "  is  not 
du«  to  any  mixture  of  white  blood.  The  skin,  and  sometimes  the 
h^iir,  of  these  singnlar  specimens  of  humanity,  is  perfectly  white,  while 
rheir  eyes  are  of  a  reddish  hue.  The  mother  of  an  albino  being  asked 
R-hy,  she  being  brown,  her  child  was  white,  made  no  reply;  her  fierce 


I^Beveral  tribes  of  Pueblo  Indians  have  been  contaminated  by  coii- 
iMt  with  the  Spaniards,  but  the  Zuni  are  still  pure,  and  free  from 
taint  through  Spanish  influence.  They  are  simple,  though  ceremo- 
nious in  manners — ihe  latter  trait  undoubtedly  acquired  from  occa- 
1ion.1l  association  with  their  Latin  conquerors.  They  are  extremely 
IiOipitable,  and,  atlor  short  acquaintance,  are  apt  to  prepossess  the 
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stranger  and  to  command  bia  reepeot.  The  females  are  chatlc, 
served,  extremelj-  modest  and  rather  shy,  avoiding,  when  possible,  tfat 
-aao  of  the  stranger.  Many  of  ihem  are  quite  pretty,  of  fine  figott 
•nd  regular  features.  Their  want  of  personal  cleanliness,  bowctrt, 
was  apparent,  and  ia  certainly  singular,  in  view  of  the  neatness  which 
pervades  their  dwellings. 

One  cannot  but  admire  their  regard  for  truth,  their  iodostry,  oiwJ^ 
trnsive  disposition,  hospitality  and  respect  for  strangers.  Their  hatrvJ 
of  the  Mexican  is  intensely  bitter,  and  is  not  concealed.  On  erei; 
favorable  occasion  they  give  vent  to  expressions  indicative  of  outraged 
feelings  by  reason  of  the  persecutions  that  have  been  inflicted  n|>aa 
them  by  their  enemies;  and  these,  together  with  the  feeling  nunii" 
in  which  they  are  made  known,  warrant  the  belief  that  the  injuriii 
tliey  have  suffered  have  been  numerous  and  severe.  Their  bvc  for 
and  kindness  toward  the  people  of  the  States  (or  "  Americans,"  as  ihrf 
call  them)  are  in  striking  contrast  with  the  hatred  and  revenge  tbcy 
bear  the  Mexican.  Yet  the  benefits  they  have  received  from  our  Gu»' 
erument  have  been  neither  many  nor  great. 

Although  perhaps  these  Indians,  like  all  Pneblos,  do  not  tmpri-H 
the  stranger  very  favorably  on  lirsl  sight,  on  closer  acquaintaaee  Mie 
is  forced  to  yield  to  the  conviclion  that  they  are  among  Natore'f  ao 
blemcn — that  they  are  the  deacendnnts  of  a  race  long  freeholderaof 
the  Boil  of  the  North  American  Continent,  and  are  every  way  worlhy 
of  confidence  and  respect.  They  are  by  no  m^ans  to  be  compared  W 
the  nomadic  tribes  of  red-skins,  everywhere  infesting  the  prairie, pltin, 
and  mountain  of  the  far  West,  for  murder  and  plnndcr.  Likeollin 
Pueblo  tribes,  these  people  show  marked  and  distinctive  pecalliniin. 
not  that  they  differ  essentially  iu  type  from  the  other  branchct  of  Itie 
great  aboriginal  families,  but  as  regards  their  originality  to  oosiom^ 
and  their  strong  conservatism.  Industrious  and  self-snataining,  thfj 
are  temperate  and  quiet;  though  receiving  but  little  aid  from  U» 
General  Government,  they  are  well  to  do,  and  particularly  in  tlii-  liM 
of  farming. 

As  evening  drew  near,  we  prepared  to  bid  adieu  to  Zuni  lewn  »i>^ 
its  inhabitants.  On  leaving,  the  governor,  with  his  cacique  *ai  l^* 
prominent  men  of  bis  tribe,  followed  ns  to  the  outskirts  of  tlie  r&*p- 
when,  with  uplifted  hands,  he  gave  us  his  benediction,  imploring  li* 
God  of  the  Znni  to  give  us  safe  return  to  our  camp,  and,  at  the  clo* 
of  the  field  season,  to  our  homes  and  kindred  in  the  distant  East. 

A  pleasant  day  with  this  isolated  band  of  Belf'Sap|>orttn^,  lul^ 
(uvilized  people,  was  profitably  spent,  many  facts  being  gained  i» 
garding  themselves,  their  ancestors,  their  peculiar  manners  and 
toms,  as  well  as  respecting  their  language.  These  data,  wbon  prO|i«rlj 
discussed  and  elaborated,  w^l  constitute  additional  information  of  in- 
terest to  the  general  reader,  as  well  as  of  value  to  the  student  of  rtfc* 
oology  and  philology,  and  may,  moreover,  throw  new  light  on 
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istory  of  tliu  North  American  aborigines,  of  whom  bnt  a  handful  re- 
ao,\a  to  t«U  tlie  slory  of  their  former  greatness,  or  the  extent  of  their 
acient  civilizution. 


FOOD,  AND  THE  DEVELOPMENT  OF  MAN. 

Br  OTTO  DT,E. 
TiuKBUTiD  nov  TQB  OBBHAiT,  BT  J.  rrrzasBALD,  A.  u. 

TTHE  progress  of  science  does  not  consist  merely  in  the  discovery 
-i-  of  new  facta  and  the  enlargement  of  our  knowledge,  or  even  in  the 
□geniouB  conclusions  thence  drawn,  and  which,  from  their  universality, 
iCquire  the  character  of  laws;  ita  mightiest  work  is  the  chiingc  it 
irioga  about  in  our  fundamental  conceptions,  and  the  consequent  rev- 
olution in  science  itself.  Ah  science  advances,  it  gains  new  principles, 
lew  argnmenlB ;  its  problems  and  its  aims  multiply  incesaautlv. 
rhere  is  no  branch  of  knowledge  that  has  not  eipcrieuced  this,  and 
veil  bbtorical  investigation  is  no  exception.  Time  waa  when  the 
artU  used  to  be  regarded  as  merely  the  temporary  abode  of  man,  or 
iven  as  the  place  where  be  spent  a  brief  term  of  banishment.  The 
lietory  of  man  used  to  coMsist  of  casual  events,  or  of  the  free  and 
irbitmry  doings  of  individuals.  Great  men,  great  heroes,  great  rulers, 
pvat  thinkers,  determined  the  history  of  peoples  and  of  states. 
Trifling  causes — the  walHng  up  of  a  window,  or  the  spilling  of  a  glass 
>f  water — might  occasion  events  that  would  convulse  the  world.  By 
)be  aid  of  natural  science  we  have  come  to  look  on  the  earth  as  eome- 
Ibing  more  than  the  temporary  abode,  as  the  true  home  and  school  of 
mankind.  Man  has  become  a  child  of  Nature;  in  Nature  are  all  the 
conditions  of  his  life  and  development.  Climate  and  soil,  the  confor- 
tutiou  of  the  land,  and  the  distribution  of  water,  detcnnine  the  phys- 
ical uid  the  mental  development  of  nations.  It  has  long  been  seen 
that  peoples  differ,  that  their  history  and  their  civilization  are  diSer- 
tnt,  aci  ordingly  as  they  live  in  valleys  or  on  monntains,  in  inlands  or 
tn  the  interior  of  continents,  in  deserts  and  steppes  or  in  forests,  in 
an  open,  hilly  country,  or  in  sequestered  valleys,  nistorical  research, 
however,  has  but  recently  begun  to  concern  itself  with  the  natural 
cnnses  of  the  development  of  civilization,  and  many  an  important 
UlH'ct  of  this  subject  is  still  entirely  overlooked, 

or  all  the  influences  which  determine  the  life  of  the  individual, 
ud  on  which  his  weal  and  woe  depend,  andoubtedly  the  nature  of  hia 
Ii)od  is  one  of  the  weightiest.  Every  one  has  for  himself  eij>erienced 
Dot  only  the  strength  of  his  muscles,  hat  also  the  course  of  bis 
thought  and  his  whole  mental  tone,  is  affected  by  the  nature  of  hia 
food.  And  shall  not  that  bold  good  for  nations  which  holds  good  for 
jadividuals  ?   Shall  the  sum  of  mankind  be  less  affected  in  their  physt- 
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cal  and  menial  deTclopmeni  by  tlie  food  tbey  take,  than  the  indiTidn- 
ills  of  whom  that  sum  ia  made  up?  Tbis  seems  to  be  the  deoisi"!!  of 
history.  PUilosopbers  {even  the  great  thinker  of  Kunigsberg  hinMlff 
hare  not  a  word  to  say  about  the  influence  on  hunuin  races  aiiil  peo- 
ples of  different  food-suppUes.  The  world  heard  at  first  with  nil'jn- 
isliment  the  saving  of  a  famous  scientilic  man,  that, "  could  mau  livv  dd 
air  and  water  alone,  snch  notions  as  master  and  serrant,  prince  and 
Bubjcot,  friend  and  foe,  hate  and  love,  virtue  and  I'ice,  right  ind 
wrong,  etc.,  would  have  no  existence,  and  political  communitieg,  Kxiil 
and  family  life,  human  intercourse,  commerce,  trade,  and  indusirj, 
art  and  science — in  a  word,  whatever  makes  man  what  he  is — Jcjhih! 
entirely  on  the  fact  that  man  possesses  a  stomach  and  ia  eabject  to  s 
law  of  Xatnre  which  compels  him  daily  to  take  a  certain  amount  of 
food." 

As  we  start  oat  with  the  principle,  loo  late  recognized  in  hisiorir»l 
research,  that  the  selection  of  articles  of  food  is  not  only  impDRtni 
for  the  personal  well-being  of  the  individual,  but  that  it  is  a  weiglilj, 
world'Stirring  question  for  countries  and  nations  in  its  bearings  «n  itw 
history  of  civilization,  we  will,  therofoi-e,  endeavor  to  look  cIohIj 
iuto  it,  an4  study  the  mode  in  which  this  influence  is  exerted. 

If  nations  are  to  flimrieb,  they,  no  less  than  individuals,  uej 
wholesome,  strong  food.  The  only  question  is,  How  are  we  to  doU^ 
mine  what  food  is  strong  and  wholesome  ?  Foods  have  been  clMMd 
in  diflcrent  groups,  according  to  the  influence  they  have  on  ibe  boJ|, 
in  virtue  of  their  esacnlial  constituents ;  and  though  this  classificstiau, 
like  every  artificial  classification  we  make  in  Kature,  is  only  approi^ 
mately  correct,  still  it  gives  us  some  ground  to  stand  on,  Bloo^ 
formers,  or  albumiuntcs,  are  those  albuminous  materials  which  ronati- 
tute  the  nnlrittve  elements  of  the  blood,  and  enter  into  the  eompow- 
tion  of  the  muscles,  bones,  sinews,  and  ligaraents,  on  which  ihc  n<!t- 
cise  of  force  specially  depends.  The  heat -producers  or  rcs|>inil<>rj' 
foods  are  those  rich  in  carbon  j  these  specially  serve  to  suppurl,  witi) 
the  aid  of  inspired  oxygen,  the  process  of  combusUon  bo  ncceWT 
for  the  purposes  of  the  organism.  Finally,  there  is  a  third  gronpti 
nutritious  substances — the  nutritive  salts — which  are  of  an  iuOTgso' 
nature,  and  which,  after  oombuetion  of  the  food,  remain  in  the 
of  ash. 

All  these  food-materials  are  essential,  since  with  them  the  o 
ism  ia  built  up.    Life  is  an  unceasing  process  of  wasto  And  repU>t 
and  the  food  must  make  good  the  loss  the  organism  suffers  tvHf 
instant.     Even  those  substances  which  are  contained  in  the  lir' 
body  only  in  small  quantities  must  be  supplied,  for  on  this  doptn 
the  activity  of  important  organs.    Such  substances  are  conimoo  " 
potash,  lime,  magneaiii,  phosphoric  acid,  and,  above  all,  iron,  wi 
out  which  the  blood -corpuscles  would  lose  Their  vitality.    Itut  u 
of  these  groups  ia,  by  itself,  sufficient  for  nutrition;  they  must  all 
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bmbuieJ.  Blood-formerB,  heat-producers/ and  nutritive  salte,  are  not 
^parately  foods,  but  only  faotoi-s  of  food,  each  as  iudi^pensable  for 
he  vital  procesfleB  as  air  and  water,  but  each  incapable  by  itself  of 
Opporting  life.  One  cannot  live  on  albumen  alone  or  on  fitt  alone. 
Without  lime-phoepbate  no  bone  would  be  formed,  no  matter  bow 
inch  pure  albumen  and  fat  we  ate  ;  and  without  albumen  no  muscular 
(s8U€  would  be  formed,  though  we  were  to  gorge  ourBelvce  with  sugar 
nd  Ball;  finally,  without  fat,  no  brain.  But  we  properly  enough  give 
he  name  of  foods  to  meat,  milk,  and  bread,  for  in  them  all  the  tbree 
pDdttions  are  present. 

Fortunately,  these  nutritive  princijiles  are  found  by  no  means 
paringly  dislributed  throughout  Nature ;   under  the  most  varied 
orma  ibcy  occur  in  almost  every  food-stuff  used  by  man.    We  not 
ifAf  tind  the  blood-formers  in  the  shape  of  fibrine  in  the  blood  and 
^naclea  of  animals,  of  albumen  in  eggs,  of  casein  in  milk,  of  lime  and 
kreolar  tissue  in  cartilage,  sinew,  and  skin,  but  also  in  the  vegetable 
kingdom;  we  discover  them  in  the  gluteu  of  grains,  in  the  legumine  of 
kobe,  in  the  vegetable  albumen  of  sundry  roots,  leaves,  and  fruits. 
Heat-prod  It  c  era  arc  furnished,  not  only  by  the  animal  kingdom  in  its 
^ts,  but  by  plants  also.    Sundry  seeds  give  a  small  quantity  of  oil, 
;lnil  the  principal  supply  of  heat-producing  elementH  derived  from 
Itlie  vegetable  world  appears  in  the  shape   of  starch,   gum,  and 
Mgar — eubetances  which,  during  the  process  of  digestion,  are  trans- 
I  finned  into  fats,  and  therefore  may  replace  the  latter.  Finally, 
Vc  have  salts  in  the  water  we  drink,  and  more  abundantly  in 
Mirly  every  animal  and  vegetable  substance  we  consume.  Hence, 
itmight  seem  to  be  an  easy  thing  to  find  wholesome  food,  as  though 
une  liad  only  to  seize  blindly  the  store  of  food  offered  by  Nature, 
in  nrdcr  to  get  all  that  our  organism  requires  to  keep  it  vigorous. 
But  it  is  not  lo  be  forgotten  that,  while  the  natriiive  elements 
Bike  np  the  losses  of  tlie  organism,  and  renew   the  body,  as 
it  Were,  still  tbcy  must  be  taken  in  certain  definite  proporltonti. 
!fow,  in  Natui*e  they  are  not  distributed  in  any  such  proportion. 
Hwre  the  greatest  diversity  is  found  ;  one  food-stuff  consists  priuci- 
pilly  of  blood-formers,  another  of  heat-producers ;  this  one  contains 
only  one  of  the  nutritive  Balls,  that  one,  another.    If,  then,  we  let 
tliuce  decide  in  this  matter,  it  might  eawly  happen  that  we  would 
llit  one  clement  in  excess,  while  we  took  none  at  all  of  another.  K 
were  the  case  again  and  again,  or  permanently,  the  organism  must 
loflbr  or  perish  utterly;  for,  suppose  only  a  single  organ  to  be  im- 
tojwrly  nourished,  i.  e,,  to  receive  food  irisiiflicicnt  lo  make  up  its 
,  the  check  given  to  this  one  will  affect  all  the  rest.  Science 
w  pretty  accurately  determine  the  composition  of  every  article 
food,  and  hence  its  contents  of  the  various  nutritive  principles, 
is  done  by  chemical  analysis.    Chemical  analysis,  however,  is  of 
Maistsncc  to  ua  in  delennining  accurately  the  oonstituentB  of 
VOL.  v.— SB 


THE  POPULAR  SCISXCE  MOXTHLT. 


onr  daily  food.  For,  if  on^,  being  over-amioua  on  thb  point,  wU 
to  avoid  all  danger  by  baviiig  all  his  food  examined  by  a  ohmis' 
as  to  apportion  by  weight  the  amonnt  of  this  eubfltance  and  of 
wliich  he  should  take,  there  ia  reason  to  ftar  that  he  wonld  ilioof 
ger  long  before  the  cheiDist  had  concluded  the  analysis.  Portiinfttflr, 
there  is  a  better  method  of  avoiding  danger,  and  of  this  we  wiiwlv 
make  use  under  other  circumstances.  When  we  woold  proli-ct  o1l^ 
selves  against  the  chance  which  gives  np  our  houses  to  dci^tniclioa  bj 
fire,  or  wbeu  wo  would  secure  our  dependcDts  against  the  acd 
which  deprives  us  of  life  and  them  of  a  protector,  we  take  out  u 
earance  policy  on  house  or  life.  But  this  insuranr^e  is  not  a  tt^ 
tion  between  two  or  three,  but  between  hundreds  of  thousands 
million!!.  A  mutual  insurance  transaeted  between  three  persons  wen 
a  game  of  chance,  between  millions  it  is  a  sure  calculation.  We  tie- 
feat  chance,  when  we  share  it  with  others.  To  apply  all  thit>  to  the 
matter  in  hand:  we  must  not  restrict  ourselves  to  a  few  articlrf  of 
food,  but  must  have  a  gr«at  variety  of  foods  to  select  from  ;  we  must 
not  partake  of  the  same  fare  day  after  day,  bat  must  vary  it  a*  taaeli 
as  possible.  Only  with  a  varied  and  alternating  dietary  can  we  b> 
sure  that  what  is  lacking  in  one  food-stulT  will  be  supplied  in  aftMbei^ 
and  that  what  we  fail  to  get  to-day  we  shall  have  to-morrow.  WfcU 
is  commonly  regarded  as  simply  the  result  of  a  spoilt  palate,  via, 
repu;;nance  excited  by  the  steady  recurrence  of  the  same  dish,  u 
uprising  of  the  organism  itself  against  a  food  which  does  not  DmI 
requirements ;  or,  r.ither,  the  eonaequeuce  of  a  deficiency  already  a*' 
lishcd. 

Here  we  have  an  important  rule  for  determining  a  wholnom*^: 
The  foods  we  use  must  contain  the  indispensable  elements  of  nulfi"' 
in  line  proportion;  our  food  must  be  mixed,  varied,  and  altrroitiof 
And  what  is  here  said  with  regard  to  individuals,  holds  good  alto 
nations.  The  food-slnffs  of  an  energetic  population  are  np  to  the  i*" 
ard  only  when  they  arc  multifarioufilv  blended,  and  when  therv  ii 
due  proportion  of  substances  belonging  to  the  three  groups  meat! 
above.    Now,  this  relation  between  the  nutrition  and  the  physie.il 
mental  development  of  a  people  must  be  apparent  in  the  hintofv 
their  civilisation.    Where  the  food  is  insufficient,  fiuetnalitig  h«t 
want  and  excess,  nniform  and  iindi versified,  the  capaoItT  of  the  p#o 
for  work  must  be  inferior ;  (heir  bodily  strength  and  ihcir  menial 
lire  must  be  of  a  low  grade. 

But,  when  we  turn  our  eyes  to  the  pages  of  history  for  a  eoofi 
tlon  of  this,  we  meet  with  our  first  real  difficuby.    History  ti-IU 
much  about  deeds  of  heroism,  bloody  wars,  coiiqaest6,  and  rrvolutio 
of  [wlitics,  manners,  and  custom^  and  even  of  the  thoughts  that 
occupied  the  minds  of  nations ;  bat  of  their  cuiMinf,  ihoir  bill-of 
history  tells  ua  nothing.    And  yet  n  history  of  the  foods  of 
would  be  an  addition  of  great  value  to  the  hiatory  of  bninan 
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tion.  Prom  il  we  ehould  learn  hj  what  means  and  in  vhat  way  tbe 
men  of  prehistoric  timc-e  came  into  posBCBSioii  of  their  food-stufTH  ;  and 
this  would  be  a  lonp  story  full  of  deeds  and  full  of  suffering.  Fortu- 
nately, we  poBscss  other  original  documents  besides  the  aunals  of  his- 
tory ;  dooumenta,  too,  that  antedate  all  written  history,  and  which  are 
no  less  trustworthy  and  unambiguous.  The  ground  under  our  feet 
has  prescrred  them  in  its  strata ;  they  rest  in  harrows  and  in  eaves, 
and  iu  tbe  bottom  of  lakes  nnd  bogs,  and  those  primitive  documents 
are  not  silent  as  to  tbe  food  of  extinct  nations. 

In  the  present  status  of  rei:earch,  the  earliest  authentic  traces  of 
mail  OD  earth  go  no  further  hack  thnn  the  age  of  ice,  eo  called,  and  the 
accompanying  or  subsequent  formation  of  the  diluvium  or  drift.  Tlie 
relics  of  man  dating  from  an  earlier  epoch,  the  upper  Miocene  forma- 
tion, that  is,  the  middlis  of  the  Tertiary  group,  which  are  said  to  have 
been  found  in  France,  are  at  least  very  questionable.    But  there  have 
been  preserved  for  us  in  caverns  remains  dating  from  the  Ice  Age, 
which  tell  us  of  the  food  used  hy  man  iu  those  times.    Man  then  in- 
habited Central  Europe  in  company  with  the  reindeer,  the  cave-bear, 
||      and  the  mammoth.    He  was  exclusively  a  hunter  and  fisber,  as  is 
sliown  by  the  hones  of  animals  found  in  his  cave-dwellings.    The  mio- 
I      ceoe  vegetation,  which -ahonuded  in  arboreal  fruits,  had  disappeared 
'      during  the  long  period  of  the  subsequent  pliocene  formations,  the  cli- 
mate of  Central  Europe,  meanwhile,  having  gradually  become  colder. 
Nature  supplied  bo  fruits  for  ihe  food  of  man.    'What  food  he  got  hy 
huDting  and  fishing  was  precarious,  and  there  were  intervals  of  fum- 
be ;  for  fortune  does  not  always  smile  on  the  hunter,  and  the  beasts 
of  the  forest  are  not  always  equally  numerous.    The  food,  too,  was 
uniform,  and  not  ailogetlij-  adapted  for  roan,  for  the  flesh  of  wild  ani- 
I     Btla  lacks  fat.    The  man  of  those  times  had  not  enough  of  tbe  heat- 
I     producers  in  his  food ;  and  that  he  felt  this  waul,  we  Icarn  from  his 
I     twta  for  the  marrow  of  bones.    All  the  long  bones  of  animals  that  are 
I      fuund  iu  cave-dwellings  are  cracked  open  lengthwise,  in  order  to  get 
I      out  the  marrow.    Now,  this  insufficient,  uniform  food  has  its  counter- 
I      part,  in  the  low  grade  of  culture  which  then  prevailed,  as  evidenced 
I     by  tbe  mode  of  life,  the  weapons,  and  the  tools.    Man  then  lived  iso- 
I      Uied,  without  social  organization  ;  he  dwelt  in  caverns,  and  his  only 
I     protection  against  the  cold  was  the  skins  of  animals  and  the  fire  on 
I     the  hearth.   His  tools  were  of  stone,  unpolished,  unadorned;  so  rudely 
I     fashioned,  that  only  the  eye  of  the  connoisseur  can  recognize  in  them 
^^Bian's  handiwork. 

Ii«.'t  lis  now  advance  a  step  further,  and  glance  at  a  time  a  few 
^^pbouund  years  nearer  to  our  own,  the  period  of  the  ancient  pile-dwell- 
Man  then  built  up  huls,  and  even  villages,  on  piles,  in  the 
I  midst  of  lakes.  These  piles  have  been  discovered,  and  between  them, 
I  on  (he  bed  of  the  hike,  oftentimes  overlaid  with  peat  several  feet  in 
^^^tptk,  lie  the  monuments  of  those  times — the  waste  of  tbe  house  and 
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of  tlie  kitchen.  Some  of  these  lake  settlcmenta,  tbut  near  Ro 
hausen,  in  the  Pfaffikonsee,  for  instance,  were  clearly  destroyed  liy 
fire,  and  uniler  their  charred  remainx  is  buried  every  thing  that  bid 
been  coniaintil  in  the  eating-rooms.  The  bke-mcn,  too,  wer*  liuiit«n 
and  fishers,  and  they  t^till  hunted  Home  of  the  same  aniiuaU  as  tlit 
cave-men — ouly  the  cave-bear,  reindeer,  and  ninsk-os  hud  disappeand. 
Tbey  pursued  fishing  probably  with  greater  success  than  their  prvd» 
cesBors,  for  thev  not  ouly  employed  harpoons  made  of  bone  and  rn» 
deer  born,  but  had  learned  to  make  nets  of  flux-fibre.  But  they,  t<I^ 
themiore,  had  begun  to  raise  cattle  ;  they  had  domesticated  atiiinuli— 
goats,  sheep,  two  species  of  swine,  aud  two  of  oxen.  Probably,  looj 
tbey  used  the  milk  of  cowa,  and  even  seem  to  have  uuderslood  oIim«»- 
naking,  for  twirling-sticks  and  perforated  vessels  have  beea  fooiid 
which  can  hardly  have  been  used  for  any  other  process.  The  food- 
supply  of  the  lake-men,  therefore,  was  more  assured  than  in  the  In 
Age,  and  also  more  varied ;  for  they  were,  furlbermore,  agrie 
tirists.  They  grew  wheat  aud  barley,  ground  the  grain  with  qu 
made  porridge  and  bread.  Remains  of  this  porridge,  as  it  i* 
posed,  have  been  met  with  in  pots;  And  flat  cakes,  in  a  charred  con 
tiou,  are  found  abnndnntly  in  the  pile-tlweiliugs  of  Waagen  and  i 
beuhauseu.  Sundry  kinds  of  fruit,  also,  served  for  food.  Dried 
pies  and  pears — wild-apples  and  wild-pcars,  it  is  true — blackbvrr 
and  hazel-nuts.  Lave  been  taken  in  great  numbers  out  of  the  b 
The  food  of  the  pile-villagers  was  thus  very  abun  JaBt  and  divit?! 
and  to  this  belter  uutrition  answers  a  considerable  advance  in  cal 
The  lakc-mun  did  not  inhabit  caverus,  nor  did  be  clothe  himtvlfis 
skins,  as  did  the  man  of  the  Ice  Age,  but  built  himself  wooden 
ins,  and  wore  clothes  of  flax.  Considerable  stores  of  flat  have  bwi 
found,  and  it  ia  even  supposed  that  pieces  of  the  simple  fabric  h«t 
been  discovered.  These  people  lived  in  populous  villages,  and  lii'ict 
undoubtedly  bad  a  social  organ i7.1t ion.  Their  tools  ami  wcapoir*  • 
of  stone,  it  is  true,  but  nicely  polished  and  ornameutrd.  Tla-ir  o» 
mistakuble  love  of  the  beautiful  teatities  to  their  progri-ss  in  cullon^-' 
Die  yatur. 


MATEKIALS  OF  THE  SCIENCE  OF  LAW.' 

Br  SQELDOH  AMOS,  A.  U. 

IN  order  to  ascertain  what  are  the  materials  of  tbo  Science  of  Li«. 
it  will  be  well  to  cast  a  glauie  :il  the  subject-to  at  tor,  in  its  mi* 
and  most  inartificial  shape,  to  which  the  science  relates.  For 
purpose  the  ease  may  be  tuken  of  a  nation  in  what  may  be  call*d 

'  Fnim  »dviuice  iheeU  of  "  The  ScieuM  of  L«w,"  forming  ToL  X.  of  ihe  "  laWtt 
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arly  inanliooJ  of  its  life,  after  all  the  early  struggles  for  its  self-con- 
loioDs  existence,  or  for  ita  independence,  arc  over;  and  yet,  before  it 
las  developed  wtlliin  itself  all  tlie  complicated  maehiiierj-  of  a  highly- 
iTf^anized  ccmmerciul  ami  social  life.  lu  such  a  etate  there  must,  by 
the  very  hypothesis,  be  a  more  or  leae  steadily  tixed  government, 
rhether  that  government  ajiproaoh  more  to  a  monarchical,  or  an  aris- 
Mcnttical,  or  a  democralical  type.  The  stability  of  the  state,  and  its 
^If-dependence,  imply  agriculture,  and  agriculture  implies  properly  or 
^'Wiiership.  The  division  of  labor,  again,  which  this  economical  con- 
itioD  presapposes,  involves  the  habit  of  making  contracts,  even 
lOugh  they  be  of  the  most  elementary  form.  The  social  condition 
nnot  but  rest  upon  a  previously-developed,  though  now  sirongly- 
rtified,  domestic  condttiou,  and  this  implies  the  fact  of  marriage,  and 
e  relations  of  husband  and  wife,  parent  and  child,  brother,  eister, 
icle,  aunt,  nephew,  niece,  Hnd  tbo  like.  The  still  remaining  anarcbi- 
lal  tendencies  of  certain  individual  members  of  the  state,  lagging  be- 
lind  the  rest,  will  generate  occasional  acts  of  violence,  threatening, 
irectly  or  indirectly,  the  very  life  and  existence  of  the  state.  These 
lets  will  excite  the  horror  of  all  the  more  orderly  members  of  the  com- 
Bnnity,  and  will  be  denominated  hy  some  such  term  as  crimes. 

It  is  obvious  that  the  characteristic  classes  of  facts,  which  have 
Ifa^  been  alluded  to,  are  so  general  and  simple,  that  their  neeeesary 
Hpirrence  at  a  certain  epoch,  in  the  progress  of  every  state,  may  be 
pr«dicted  as  a  certainty.    These  facts,  however,  in  tbemselves,  are  of 
the  utmost  possible  foment,  and  involve,  by  their  permanence  and 
universality,  the  elementary  ingredients  of  a  science  of  law. 

It  will  be  seen  that  these  facts,  looked  upon  as  a  whole,  imply,  first, 

I  certain  number  of  definite  relations  of  persons  to  one  another, 
•helher  as  governors  or  governed,  husbands  or  wives,  parents  or  chil- 
dren, or  as  otherwise  allied  by  blood  or  mamage.  Secondly,  these 
bcu  involve  certain  dclerminato  relations  between  the  persons  in  the 
eommunity,  in  respect  of  the  things  (or  physical  substances)  appertain- 
ing to  the  eommunity  as  a  whole.    These  things,  severally,  are  owned 

one  or  another,  and  not  by  the  rest.  The  ownership  of  these  things 

II  tho  subject-matter  of  private  arrangements  and  contracts  between 
different  members  of  the  eommunity.  The  violent  or  fraudulent  ab- 
'Irsftion  of  a  thing  owned  from  the  owner  may  be  one  of  the  acts  on 
the  general  prevention  of  which  the  very  life  of  the  eommnnily  is  held 
to  'li'jieiid,  and  ae  such  is  denominated  a  cHttte. 

Again,  the  classes  of  facts  already  enumerated  have  two  distinct 
iidM  to  them,  one  touching  the  outward  lives  of  members  of  the  com- 
nanlty,  that  is,  their  aet/i ;  the  other  touching  their  inward  lives,  that 
in,  their  .thoughts  and  feelings.  Over  the  former  of  these  sides  the 
whole  of  the  commuoity  can,  by  ita  aggregate  pressure,  exert  a  eon- 
liih-rable  amount  of  force,  of  a  specifically  ascertained  quantity  and 
qanlity.    Over  the  latter  side,  that  touching  the  thoughts  &nd  feelings 


598 


THK  POPULAR  SCIENCE  liOXTBLT. 


of  individual  niemliers,  ihc  utraoBt  direct  prewure,  conscionrfy  Mwt*d 
by  tho  community,  is  of  the  feeblest  efScaoy,  and,  at  tlie  bMt,  iodtfi- 
nile  mid  pret.irious  in  the  liighost  degree.  The  Bphere  of  action  ci 
ihs  community,  with  respect  to  the  former,  or  the  acts  of  men,  it 
of  law.  The  sphere  of  action  -witli  respect  to  the  latter,  that  is,  till 
tbonghts  and  feelings,  though  not  exclusive  of  acts,  is  morality.  TV 
relations  of  those  two  spheres  to  each  other  i»-ill  be  inrestigated  in  tht 
next  chapter. 

In  the  mean  lime,  the  following  eon  clnsiona  have  been  reached: 
appears  that  the  characteristio  energy  of  every  state  consista  in  lb* 
reciprocal  influence  upon  each  other  of  the  corporate  whole,  and  lb* 
constituent  elements,  in  respect  of  certain  definitely  assignable  cIum* 
of  human  action.  These  cInsBes  of  action  will  either  have  refprnf* 
to  things  or  physical  substances,  as  objects  of  ow-nership  or  use,  of 
have  no  such  reference.  The  actually  subsisting  relationship  to  ewb 
Other  of  the  corporate  whole,  and  the  constituent  personal  elemenW, 
depends  upon  the  form  of  government  which  casually  happens 
prevail. 

The  inflsence  of  the  constituent  personal  elements  of  tlie  SttB' 
upon  its  governing  authority,  as  representing,  at  any  e|>och,  tbecw^ 
porate  whole,  is  exhibited,  first,  in  the  selection  (whether  consdoiu  « 
unconscious)  of  that  governing  authority  according  to  its  spfdif 
modifications ;  and,  secondly,  in  the  incessant  control  (coDScion*  or 
unconscious)  of  that  authority,  by  which  the  limits  of  its  fw  aciwn 
are,  at  every  moment,  defined.  The  influence  '  of  the  governing; 
tbority,  on  the  other  band,  on  the  constituent  personal  elements  of  lb* 
state — that  is,  upon  its  so-called  "subjects" — is  exerted  through  t"-) 
separate  channels:  one  that  of  administration;  the  other  that  of  lav. 
lu  other  words,  the  purposes  of  government  are  effected  either  thrwigb 
the  medium  of  occasional  and,  as  it  were,  spasmodic  injnnctiont,  0^ 
through  general  rules. 

The  limits,  within  which  any  given  governing  anthority  can  ventofl 
to  isBuo  occasional  injunctions,  must  be  determined,  as  has  alrvsM 
been  seen,  by  its  actual  relations  to  all  the  constituent  personal  dfl 
meats  of  the  slate.  These  limits  will  never  be  precisely  determinJ 
in  language,  though  they  will  be  marked  with  tolerable  eiactncw  H 
fact,  and  instinctively  appreciated  by  all  persons  concerned  in  Mtbfl 
enlarging  or  protecting  them.  ^ 

The  determination  of  these  limits  of  administrative  anthority  might 
b«  looked  upon  as  forming  one  great  branch  of  the  general  rule*  vbidi 
constitute  the  other  field  of  the  appropriate  activity  of  the  >^lvpffl 
ment.  It  composes  a  large  portion  of  what  is  called  **  constitntioH 
law,"  The  anomaly,  however,  attaching  to  this  extension  of  the 
"law"  is  obvious,  inasmuch  as,  if  the  name  "law"  be  given  to  H 
body  of  general  rules  through  which  a  government  exerts  IM  tp|lM 
priate  activity,  the  same  term  "law  "cannot  be  simnltancouilyifl 
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plieil  to  the  limits  affixed  to  its  freedom  of  action.  But  tliie  objection, 
irh«a  once  understood,  ia  of  little  practical  importance.  It  is  enfficient 
\o  etiiablish  tbai  tbere  are  certain  dcfiuite  limits  which  circumscribe 
\he  free  action  of  every  governing  authority,  and  that  iheac  limita- 
tioDS  admit  of  being  formulated  into  more  or  less  precisely  articulated 
propositions.  Such  propositions,  capable  as  tliey  are  of  being  handled, 
interpreted,  and  enforced,  in  courts  of  justice,  have  all  the  essential 
qualities  that  belong  to  the  general  rules  framed  by  the  governing 
luthority  itself,  for  the  guidance  of  the  conduct  of  all  persona  snb- 
Biltted  to  its  dominion. 

The  topics  of  these  general  rules  or  laws  will  be  those  matters 
irhich  have  already  been  described  aa  essentially  inviting  the  direction 
>f  the  corporate  strength  of  the  community.  Such  matters  are  the  re- 
iations  of  family  life,  so  far  as  outward  actions  and  public  decorum 
ire  involved,  the  security  of  property,  the  protection  of  indiviJual 
liberty,  the  enforcement  of  contracts,  and  the  prevention  of  those  vio- 
lent and  exceptional  excesses  denominated  crimes. 

At  a  very  early  period  in  the  history  of  the  community,  the  inter- 
est  that  each  citizen  has  in  the  wise  and  effectual  regulation  of  such 
matters  as  these  becomes  conspicuous  to  all,  and  more  especially  to 
those  usually,  or,  on  the  average,  more  advanced  and  intelligent  niem- 
beis  of  the  community  who  find  themselves  charged,  through,  it  may 
be,  a  series  of  political  vicissitudes,  with  the  duties  of  government. 
It  is  probable  that  these  several  and  various  objects  will  attach  to 
themselves,  at  different  epochs,  a  very  unequal  and  disproportionate 
lhare  of  attention. 

The  security  of  property  may  alternate  with  security  of  the  person 
u  an  object  of  govemmenial  care;  and  the  classification  of  crimes 
and  civil  injuries,  or  even  of  crimes  and  religious  offenses  or  sins,  may 
be,  in  the  highest  degree,  irregular  and  unsystematic.  The  vices,  the 
iclfishness,  the  ignorance  of  individual  rulers,  will,  from  time  to  time, 
bring  into  relief  some  classes  of  laws  to  the  disparagement  or  neglect 
.of  others.  At  one  epoch  a  state  will  suffer  from  having  too  few  laws, 
iU  another  from  having  too  many.  Particular  classes  of  persons  may 
'Ion  or  gain  at  one  period  of  legislation,  and  other  classes  may  lose  or 
gain  at  another.  These  eras  and  disasters  are  of  none  the  lighter  con- 
(equenco  that  they  have  been  universal.  It  is  in  spite  of  them,  and 
not  by  means  of  them,  that  states  have  finally  endured  and  fought 
(ibtAt  way  to  a  climax  of  intelligent  legislation  and  conscious  political 
life.  In  the  case  of  such  states,  the  heart  of  the  people,  as  estimated 
itnm  generation  to  generation,  has  been  sound,  and  the  heads  of  their 
{mlera  wise.  The  laws  havo  gradually  been  adapted  to  promote  indi- 
nal  liberty,  and  not  to  impair  it ;  and  the  province  of  government 
boon  >o  mapped  out  as  to  make  the  governraenl  an  institution 
conducive  to  ilie  good  of  the  people,  and  not  a  mere  organ  for  the 
'vu  of  a  nation  to  a  class. 
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It  will  have  been  seen,  in  the  above  description  of  univtrut  pb^ 
nomeim,  that  a  purely  abstract  mode  of  treatment  bss  been  ailo|it(4. 
Si>  far  as  universally  conft-ssed  historical  facts  are  presupposvtl,  iIm 
truth  of  such  facts  is  boldly  assumed.  But  the  main  basis  of  the 
arguments  are  the  elements  of  human  nature  itself,  as  they  are  wniiio, 
not  only  in  the  venerable  documents  of  aneient  history,  but  on  ibe 
face  of  every  traveler's  narrative,  of  every  ancient  body  of  law*,  of 
every  honored  institution  subsisting  in  the  midst  of  the  natiouid  life 
of  the  most  advanced  countries  of  Europe,  It  is  obvious,  theu,  lliil 
the  generality  and  permanence  of  the  momentous  facts  above  dcscriM 
alTord  the  groundwork  of  a  great  science,  the  Science  of  Law. 

This  science  is  distinguiahable  from  ihe  Science  of  Ethics,  to  whifb 
it  may  be  coordinated,  us  well  as  from  the  Science  of  I'olitici,  la 
which  it  is  subordinated.  The  maCeriula  of  th«  science  lire:  a  dvMrip- 
tion  of— I.  The  essential  institutions  of  human  aocieiy,  by  the  u»co( 
which  the  objects  of  that  society  are  earned  out  through  the  medioD 
of  government ;  2.  The  uatnre,  conditions,  and  limits  of  iatt  m  lo 
expression  of  that  side  of  governmental  action  which  cousisls  in  ibe 
enumeration  of  general  rules  of  action;  3.  The  accidents  of  law,  tncli 
as  language  aud  iuterpretalioo,  terminology,  and  devices  for  l(gi> 
lation. 

When  these  materialB  are  carefully  scrutinieed,  it  will  Iw  (batwl 
that  they  are  composed  of  elements  as  jiermancnt  and  universal  utht 
elements  of  hum»n  nature  itself.  All  that  is  arbitrary  and  idioajiicnl' 
ic  for  any  particular  state  is  banished  from  the  inquiry.  The  siirplM 
is  as  applicable  to  one  slate  as  to  another;  to  the  most  immaiure  ij* 
tem  of  law  as  to  the  most  advanced;  to  an  Eastern  as  to  a  Wertcra 
community ;  to  the  modem  as  to  the  ancient  world. 

It  is  curious  that  this  universality  and  permanence  have  l>een  tva- 
erally  conceded  to  ethical  truths,  and  have  latterlj'  been  more  anil  nor* 
freely  conceded  even  to  political  phenomena,  modified  indcfiuitclj.w 
these  must  needs  be,  by  the  excessive  complexity  of  the  condiiio"* 
which  constitute  them.  But  the  region  of  law  has,  up  to  a  rccem  tinif. 
been  held  to  be  the  natural  home  of  caprice  and  irregularity.  Soot 
writers,  indeed,  such  as  Montesquieu  and  >L  Charles  Coml*-.  hi*» 
quoted  the  varying  laws  in  the  different  countries  of  the  world  «ilb 
almost  an  ironical  gladness  at  their  biz/irre  and  party-colorvil  Mfff 
ance.  It  has  been  very  generally  held  that  gOTernmciits  have  hM 
created  by  violence  or  accident,  and  have  reflected  the  vioM  of  'hrir 
origin  in  the  reckless  seltishness  of  their  legislation.  It  has  becu  "wi 
again  and  again  that  force  Is  the  origin  of  all  social  institutioni,  toil 
that  the  modes  of  directing  that  force  have  been  determined  in  rtrrt 
Slate  by  the  chance  breath  of  political  ciiprice  or  passion.  It  ha* 
forgotten,  or  has  escaped  notice,  that  the  caprice  has  I>«on  accidmul 
and  the  order  is  essentiaL 

It  wUl  be  noticed  that  there  are  two  distinct  eoncvpUoua  of  haaM 
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Cciety  wbicb  are  both  possible,  if  not  both  trap,  and  that  tlio  ^xietence 
rf  &  Science  of  Law  follows  as  a  necessary  conseqaence  of  tlie  adop- 
Sod  of  one  conceptinn,  but  does  not  follow  from  the  adoption  of  the 
Ither,  It  may  be  said,  on  one  theory,  that  the  compOBillon  and  action 
(f  linman  society,  aa  exhibited  in  the  state,  are  due  to  nothing  else  than 
l)e  aggregation  and  mutual  repulsion  of  n  number  of  independent  and 
elf-conscious  atoms  which,  by  a  gradual  process  uf  experience,  have 
Uscovered  that  the  largest  measure  of  individual  well-being  is  solely 
ntainablc  through  certain  special  modes  of  cooperation.  These  modes 

coOperaiiun  take  a  variety  of  forms,  but  the  most  signal  and  impor- 
But  are  those  implied  in  the  fauts  of  government,  ownership,  the  eom- 
toeitiou  of  ihc  faniU}*,  and  contract. 

According  to  the  theory  now  under  review,  eveiy  one  of  thes<j  lacts 
■  merely  a  device  for  carrying  out  ends  believed  to  be  beneficial.  The 
beta  might  be  made  to  vary  indefinitely,  and  it  is  alleged  to  be  con- 
leivabte  thaluoy  one  of  them,  and  perhaps  every  one,  might  be  absent 

E ether  and  a  new  set  of  devices  take  their  place.  It  is  held  to  be 
ble  that  the  devices  themselves  will,  at  no  remote  period,  he  dis- 
red  to  be  rude  and  insufficient,  and  that  many  superior  substitutes 
loald  be  foand  for  them,  even  if  they  do  not  already  exist  in  certain 
locieties,  the  constitution  of  whicli  is  as  yet  unexplored.  The  ma- 
fliinery  by  which  each  one  of  these  classes  of  facts  is  called  into  being, 
Ud  mode  to  subserve  its  end,  is  physical  force,  taking  the  form  of  what 
R  called  law.  The  physically  stronger  part  of  the  community  compels 
ihe  weaker  to  obey  a  certain  form  of  governing  anthority,  to  recog- 
kize  certain  descriptions  of  ownership,  to  conform  their  lives  to  certain 
tanons  of  domestic  life,  and  to  observe  certain  regulations  of  the  mar- 
ket and  the  exchange.  The  rules,  indeed,  enforced  by  law  are,  for  tJie 
most  part,  BO  transparently  beneficial  to  all  concerned  that  the  press- 
iro  of  law  becomes  very  slightly  felt, -and  the  physical  force  which 
tnpports  it  is  comparatively  seldom  called  into  play.  Nevertheless, 
b  the  theory  now  being  enunciated,  force  Is  not  only  present,  but  the 
toain  originator  and  upholder  of  every  portion  of  llie  fabric  of  social 
krdcr.  It  is  obvious  that,  according  to  this  view,  there  can  only  be  a 
poience  of  Law  in  a  very  restricted  sense.  In  the  largest  sense  of  the 
bcprcseion  there  can  be  none.  Instead  of  law  having  any  precise  and 
determined  character  impressed  ujKin  it  and  upon  its  operation,  tlirougfa 
llic  existence  of  a  certain  number  of  immovable  social  inxtilutions, 
*hich  react  back  as  effectually  upon  law  as  law  acts  upon  ihem,  these 
ibslitutioDs  are  nothing  more  than  the  creations  of  law  itself,  or  rather 
'the  acciilental  shadows  which  law  happens  to  cnct. 

The  opposite  theory  of  society  starts  with  the  conception  that  so- 
inetT  IM  not  developed  through  the  conflicting  passions  of  individual 
l^niM  striving  to  organize  themselves  after  a  fashion  which  shall  best 
romole  their  own  well-being,  but  is  from  first  to  last  a  subsisting 
'    lion  made  np  of  constituent  groups  reciprocally  acting  und 
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reacting  upon  one  auollier.  The  eleroeotal  forma  and  tolieiu  of  ttiii 
organlHin  are  family  life,  ownership,  and  government.  Each  of  thoe 
presupposes  coi'ipcrntioii  and  coutribation  at  all  stages  in  the  hielori 
of  socii'ty,  though  under  different  forms;  each  of  them  implii-«  liii; 
distribution  of  mankind  into  smnll  groups  rather  than  into  large  maHci 
of  individual  atoms.  It  is  difficult  to  «iy  that  any  one  of  thwc 
original  elements  has  precedence  in  point  of  time  over  any  ooe  of 
llie  others.  It  is  more  true  to  soy  that,  when  once  they  arc  all  foud 
to  be  in  existence,  the  state  has  then  and  there  come  into  being.  A 
very  short  time  passea  before  another  element — that  of  conlmcl— 
implied  in  all  progressive  industrial  cooperation,  also  cornea  to  ibe 
surface. 

There  are  thus  formed  in  the  primitive  state  a  certain  oDmherof 
elemental  institutions  which  may  be  looked  upon,  not  in  any  sense  U 
the  creation  of  law,  but  as  existing  independently  of  law;  for  liw 
spontaneoua  arbitrary  action  of  a  primitive  government  resemble* 
wLat  is  now  called  "  administration  "  rather  than  law.  It  is  true,  bo» 
ever,  that  law,  in  the  immature  form  of  regulated  usage,  will  be  foiiiiJ 
to  be  one  of  the  earliest  of  all  the  ingredients  of  the  state.  It  will  br, 
indeed,  even  from  the  first,  the  regulator  and  the  guide  of  the  otbrr 
institutions  with  which  it  is  contemjmrary,  but  is  in  no  sense  ihrit 
[larent  or  solitary  guardian.  Xevertfaeless,  as  time  goes  on,  the  sup- 
port that  law  gives  to  the  integrity  of  family  life,  to  property,  to  in- 
dustrial and  commercial  relation?,  and  to  government,  becomes  imjioi. 
tant  in  the  highest  degree.  Indeeil,  the  prominence  of  the  legal  snpW 
vision  exercised  in  a  highly-developed  state  over  all  these  departmeotii 
affords  an  apology  for  the  familiar  notion  that  they  are  aU  the  arbi- 
trary creation  of  law  and  depend  for  their  continued  subsistence  upon 
DO  greater  or  deeper  sanction  than  that  of  physical  force. 

K  it  be  trui?,  then,  as  this  last  theory  aeserts,  that  in  every  sUlt 
there  are  a  limited  number  of  great  pivots,  or  tnrning-pointe,  ronnd 
which  human  society  revolves,  and  the  law  only  plays  a  subordiDiU 
part  in  regulating  and  protecting  the  grand  mechanism,  it  is  obvions 
that  a  permanent  and  universal  body  of  facts  relative  to  law  m>yb« 
at  onoe  anticipated  to  result  from  the  permanence  and  universalilf 
the  great  groups  of  facts  with  which  it  happens  to  be  mainly  oontwv 
ant.  Experience  and  observation  confirm  this  anticipation.  £m7 
known  system  of  law,  both  of  ancient  and  modem  times,  in  all  pan«  o( 
the  world,  and  in  all  stages  of  national  development,  distributes  itir] 
into  the  main  divisions  of  laws  determining — 1.  The  uatnre,  funoilOiAi' 
and  limitations  of  the  governing  authority;  2.  The  forms  and  eoodt 
lions  of  ownership,  whether  of  Innit  or  otlior  things;  3.  The  relaltoi* 
of  family  life ;  and  4,  Tlie  binding  force  of  voluntary  promises  or  W 
tracts.  These  several  topics  afford  a  natural  method  of  diatribotioa 
applicable  to  every  legal  system  whatever;  and  each  several  topic, *c- 
cording  to  its  peculiar  nature  and  to  the  incidents  by  wluoli  U  ia  iatU> 
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sally  chafacterized,  affords  a  distinct  congeries  of  logical  siibdiTiBionB 
wblcb  is  invariably  reproduced  over  and  ov^r  again. 

It  18,  then,  in  tliiB  identity  of  alructure  of  hunaan  aot-iely  in  every 
state,  that  Ian*  discovers  for  itself  tlie  basis  of  its  constanlly-recurreDt 
methods  of  claB^i&cation  and  its  anchangeablo  conceptions.  There 
are,  however,  certain  other  more  obvious  grounds  for  tlie  permanence 
and  invariability  of  legal  ideas  and  methods  which  follow  from  the  iilen' 
tity  of  man's  physical,  logical,  and  ethical  structure  in  all  times  and  in 
all  parts  of  the  world,  within  the  limits  lo  which  observation  has  hith- 
erto extended. 

Law  in  its  outward  character  consists  of  a  body  of  commands  ad- 
dressed to  individual  membera  of  the  human  race  forming  the  compo- 
Qcnt  elements  of  a  state.  The  issuing  of  commands  involves  the  pos- 
sibility of  obeiliencc  or  of  disobedience,  and  therein  supposes  the 
presence  of  will,  of  liberty  of  action,  and  of  the  amount  of  intelligence 
needed  to  understand  ttio  purport  of  the  commands.  Attention  is 
thereby  compelled  to  the  exceptional  cases  in  which  the  terms  of  tLe 
command  cannot  be  understood,  whether  through  temporary  incapac- 
itv,  as  infancy,  error,  or  passing  disease;  or  through  permaiieut  inca- 
pacity, as  life-long  insanity;  or  in  which  the  terms  cannot  be  complied 
witli,  through  the  pressure  of  external  force,  the  iutcrfereuce  of  persons 
actuated  by  fraudulent  motives,  or  the  obstraction  of  physical  facts 
creating  the  condition  of  impossibility. 

Supposing,  however,  that  the  command  can  be  understood  and  can 
be  obeyed,  there  will  be  nevertheless  cases  presented  in  which  the 
question  has  to  be  decided  whether,  as  a  matter  of  fact,  the  command, 
in  a  given  case,  was  obeyed  or  not.  Ilere  are  let  in  all  the  obstacles 
inherent  in  human  nature  itself  to  acquiring  a  correct  know  ledge  of 
facie.  All  the  current  imperfections  of  human  observation,  all  the  in- 
sufficiency of  language  and  expression,  all  the  chicanery  and  double- 
tnindodness,  all  the  dullness  of  iutellect,  by  which  it  becomes  so  bard 
to  pass  truth  on  unimpaired  from  band  to  hand,  are  present  to  hamper 
the  effort  to  apply  and  execute  a  single  law.  The  several  forus  of 
these  obstacles,  however,  are  not  peculiar  lo  any  one  state  nor  to  any 
owe  period,  however  their  magnitude  may  vary.  They  are  universally 
)>rc«ent,  and  can  be  classified  under  a  comprehensive  scheme. 

Bnt  another  and  universal  class  of  difficulties  in  executing  a  law 
liaa  yet  to  bo  mentioned.  It  may  be  uncertain  what  are  the  form  and 
intetit  of  the  law  itself  If  the  law  is  written,  the  terms  of  the  lan- 
guage in  which  it  is  written  may  admit  of  all  sorts  of  ambiguity  or 
vacillation  in  meaning,  or,  however  certain  the  terms  themselves,  the 
opposed  disputants  may  insist  on  different  senses  being  put  upou  the 
whole  text  of  the  command. 

If  the  law  Is  unwritten,  and  has  to  be  gathered  either  from  tradi- 
tional report  or  by  reference  to  the  rules  which  hare  been  laid  down 
M  prrrioufl  occasions  in  cases  resembling  the  one  now  oslliiig  for  de- 
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cUion,  opportunitjr  is  preaeated  for  all  Borts  of  logical  conSivt  u  lo  tk 
import  of  the  previous  onses  cited  ia  illastration,  or  as  to  the  ralueof 
tilt.-  analogies  iusieled  upon.  * 

In  other  words,  a  series  of  logical  processes  is  involved  in  the  ll 
ter/>re(alion  of  every  law,  whether  written  or  unwritten,  and  the  rof 
rectness  of  these  processes  may  fumifih  ground  for  indefinite  douhl  uJ 
argument.  But  these  logical  processes  are  permanent  and  imiven&l, 
and  the  application  of  them  to  the  intiTprotation  of  law  imparts  llittt 
own  perniuiience  and  universality  to  the  Science  of  Law. 

It  has  thus  been  si-en  that  the  intellectual  and  the  ethical  naturt-  d 
man  in  all  nations  tends  to  impart  a  scientific  character  to  thi-  std/ 
of  the  laws  hy  which  his  social  actions  are  regulated.  The  pbyiii^ 
&ct9  of  hid  life  and  bodily  constitution  tend  to  t]ie  same  enO.  His 
birth,  his  clcatli,  hia  age,  his  liability  to  diseases  and  accidents  of  lU 
BortB,  his  capacity  of  locomotion,  and  his  several  relations  to  limi, 
space,  quantity,  measurement,  and  the  like,  further  discover  fresh  aU^ 
gorieii  into  which  portions  of  the  laws  which  regulate  his  coutluct,in>] 
describe  his  situation,  under  varying  circumstances,  in  relation  to  bit 
fellows,  necessarily  fall. 

Besides  the  elements  of  the  Science  of  Law  which  arc  discovmt'le 
within  the  limits  of  a  single  state,  and  even  of  the  most  miuiuiure  oiu', 
there  are  others  which  are  developed  only  in  the  course  of  tinir,  u 
stales  multiply  in  number,  and  as  their  relations  to  one  aootber  bcmit 
strictly  defined. 

The  relations  of  states  to  one  another  are  twofold  in  cliafacier. 
EitbRr  the  governments  of  the  different  stateB  have  relations  to  tacb 
other,  or  the  indiridnal  citinena  of  the  different  states  have  telailou 
to  each  other. 

The  first  class  of  relations  gives  occasion  to  what  is  calletl  Voi-W' 
International  Liw,  anil  the  latter  to  what  is  sometimes  cnllnl,  mtli 
less  precision.  Private  International  Law. 

It  is  plain  that,  if  the  rules  regulating  the  relations  of  states  arrimc 
Inw  in  any  sense,  they  are  iJcntieal  for  all  the  states  subject  to  thfio. 
The  same  ought  to  be  the  case  with  res|>ect  to  the  rules  regfulatinj;  tbi 
recognition  of  the  laws  of  foreign  stales.  But  there  are  certain 
cles  which  have,  in  fact,  prevented  the  uniformity  of  substance  wlilcli 
might  have  been  anticipated  in  this  region  of  law. 

Tlio  rnles  of  the  species  of  law  liifl  indicated  corae  into  bfing 
through  the  moral  claim  that  is  presented  either  by  persons  who,"" 
l>ctng  citiitens  of  a  given  country,  come  to  the  courts  of  jiistiw  nfttiit 
country,  while  Bojouroing  there,  to  have  rights  recogni/eil  nud  ju* 
leeted  which  they  have  acquired  in  their  own  country;  or  by  iboH 
who,  being  citizens  of  one  country,  but  having  acquired  righli  wU* 
sojourning  in  other  countries,  come  to  the  courts  of  tkeir  own  couBlfl 
to  have  those  rights  recognized  and  protected. 

On  every  occasion  for  laveutiug  rules  applicable  to  theM  eMM,ll** 
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is  presented  whether  the  courts  of  Justice  of  a  country  shall 
c  rights  acquired  eitlier  by  their  own  citizens  or  by  foreigners 
ter  countries ;  or,  in  other  words,  whether  the  laws  of  other  coun- 
giving  validity  to  those  rights  shall  or  shall  not  be  held  to  be 
ital  In  the  courts  of  justice  which  are  invited  to  interfere.  Tlie 
are  generally  further  complicated  by  the  nature  of  the  processes 
fetneactions  out  of  which  the  asserted  rights  spring.  Part  of  the 
ictions  may  have  taken  place  in  one  country,  and  part  in  another, 
be  remedy  may  be  sought  for  in  a  third.  Or  the  person  seeking 
piedy,  or  against  whom  the  remedy  is  sought,  may  be  the  citizen 
e  country,  have  his  permanent  residence  or  domicile  in  another 
ry,  and  be  temiwrarily  sojourning  in  the  country  in  which  the 
ly  is  sought, 

is  obviouH,  from  a  mere  enumeration  and  description  of  the  cases 
ive  rise  to  rules,  that  the  purijosc  of  the  existence  of  these  rules 
lys  the  facilitation  of  intercourse  between  the  citizens  of  difl'er- 
.tes,  and  the  prevention  of  practical  injustice.    These  objects 
served  in  the  highest  degree,  if  tbe  greatest  possible  uniform- 
principle  obtain  in  tbe  courts  of  all  nations  in  creating  and  ap- 
l  the  rules.    In  this  way  reasonable  expectations  are  likely  to  be 
mtisfied,  and  fraudulent  evasions  of  tbe  law  of  any  particular 
ry  are  likely  most  eflectually  to  be  prevenled.    It  happens,  how- 

Et,  owing  to  the  political  jealousies  that  have  have  hitherto  kept 
!  most  considerable  nations  of  Europe,  and  to  the  foolish  prcf- 
ilh  which  individual  nations  have  fostered  principles  of  law 
ar  in  their  own  courts,  however  alien  to  the  practice  of  all  other 
riee,  there  have  hitherto  been  made  only  very  imperfect  attempts 
formity  either  of  principle  or  practice  in  this  respect. 
■  probable  that  an  increasingly  clear  apprehension  of  the  logical 
Ds  of  the  diflerent  branches  of  law,  whether  as  touching  upon 
ihip,  contract,  family  life,  or  crime,  will  produce  the  effect  of  as- 
ing  the  substance  as  well  as  the  form  of  the  rules  of  law  form- 
iso-catleO  Private  Intcmalional  Law  of  diff'erent  countries.  This 
perhaps  one  of  the  most  practical  and  desirable  thai  the  ^^cieuce 
r  could  set  before  itself,  though  it  will  need  at  every  point  the 
tbe  Science  of  Legislation.    This  subject  will  be  recurred  to 
D  the  chapter  on  Laws  of  Procedure. 

ppears,  then,  from  the  alrove  investigation,  that  there  is  a  true 
I  of  Law  based  upon  the  irrefragable,  permanent,  and  Invaria- 
U  of  the  constitution  of  human  society,  as  exhibited  in  the  state 
tpbysical,  logical,  and  ethical  constitution  of  man.  The  objects 
Ipultivaiion  of  this  science  are,  first,  the  ready  understanding  of 
■ystem  of  national  law,  through  a  firm  hold  being  obtained  upon 
P^nical  structure,  its  topics,  its  logical  subdivisions,  and  the 
>39  of  its  application ;  secondly,  an  orderly  view  of  the  whole  sys- 
C  law  of  any  one  country  in  order  to  its  comprehensire  Biiieud- 
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the  largest  iodividual  force  maintaioB  those  more  active  adj 
*' aimuliaueoiis  and  Bocccssive,"  betVeen  the  internal  and  exteni4l, 
which  iudicate  the  most  vigorouB  life.  Wo  mnst  look,  then,  lo  soni» 
tiling  more  than  a  direct  antagonism,  between  growth  and  rvprwdo^ 
tion,  to  account  for  uulibcncssee  of  the  seies  in  plant  or  animal.  "TL« 
miuuteat  organisms  multiply  asesually  in  their  miUions;"  but  "lliuu 
which  do  not  multiply  ascxually  at  all  are  a  billion  or  a  milliou  timH 
the  size  of  those  which  thus  multiply  with  the  greatest  rapidity ; "  jffl 
these  comparative  rates  of  growth  and  multiplication  con  offer  no  kej 
to  any  of  I  he  problems  of  evolution, 

Mr,  Spencer  reasons  that  birds,  as  a  class,  are  less  in  sUe  thin 
mammals,  because  they  habitually  expend  more  muscular  energy  ta 
flight;  and  thiit  lions,  having  a  digestive  system  not  superior  lu  mfn, 
yet  attain  to  a  larger  size  and  are  more  prolific,  because  they  liavti 
less  active  nervous  system  to  sustain.  Then,  if  vomen  normally  hire 
equal  appropriative  powers  with  men,  the  surplus  nutriment  not  nvi^ed 
for  their  smaller  pktjaiqtiM  may  be  constitutionally  LaniU'ii  ov*r  (o 
reproduction.  Natural  selection  has  originated  an  admirably  C4>in|>lvl« 
system  of  related  provisions  to  this  distinct  end.  This  foot  must  liaJ 
us  to  the  conclusion  thai  the  aggregate  of  feminine  force  is  tli<»ful1 
and  fair  equivalent  of  all  masculine  force,  physical  or  psychical. 

The  maternal  constitution  elaborates  nutriment,  from  which  il  ii 
itself  to  receive  no  direct  benefit.  But,  do  we  forget  the  isesonUl 
conditions  which  compel  the  human  father  to  expend  equivalent  am^ 
cular  or  lucutal  force  to  feed,  not  himself,  but  his  dependents  ?  VTbw 
ever  man  does  not  interfere,  monogamy  seems  to  be  the  gt-ncral  orJcf 
of  Nature  with  all  higher  organisms.  Where  the  coal  of  obtaining 
food  is  great,  the  parents  sustain  commensurate  burdens  in  mHng 
their  youug;  and,  n-ilh  these  claims,  I  think  it  will  be  found 
inoDOgaiuy  is  the  primal  condition  of  reproduction.  The  warlike  dolf 
of  defense  ia  ab^o  borne  chiefly  by  males,  and  mast  often  be  id  is)' 
menae  tax  on  the  enemies. 

Among  the  beings  of  a  lower  type,  plant  and  animal,  all  the  toot* 
recent  observations  indicate  that  Natnro  heraelf  systematically  f.iv.n 
the  females — the  mothers  of  the  destined  races.  Xature's  sIukI"  <i 
buds  and  her  best-fed  butterflies  belong  to  this  sex;  her  feiiul« •pi'lm 
are  large  enough  to  eat  up  a  score  of  her  little  males;  sonwof  btf 
motber-fishcs  might  parody  the  nurecry-song,  "  I  have  a  littlo  htulw' 
HO  bigger  than  my  thumb."  Natural  selection,  whether  the  wur''  ''- 
out  of  iutelligent  design  or  otherwise,  would  make  this  result 
table.  We  might  ex[iect  that  the  neuter  bee  could  be  nouri^hrd  iiiM 
the  queen -mother.  If  required  to  judge  a  friori^  we  should  lieM 
there  is  no  predetermination  of  sex,  that  the  best-f«d  embryos  u""'  ' 
most  readily  become  female;  since  the  one  special  fact  iu  tlie  fiminiM 
organism  is  the  innale  tendency  to  manufacture,  and,  u  iildn  ecruin 
limits,  to  store  up  n  aerved  force  for  the  future  ueeds  of  gffbpriiig. 


GROWTH  AA'D  REPRODUCTION^. 


609 


ra.  If  there  is  n  greater  arrcBt  of  iiidividua]  growili  than  in 
B11,  the  difference  begins  in  tbe  fa-tal  life ;  their  eomparative  weight 
id  &ize  at  birtli  are  the  same  aa  at  maturity ;  and,  if  the  former  finish 
eir  growth  earlier,  it  miiat  be  beeause  relatively  ibey  jjrow  more 
pidly.  The  feminine  circulation  and  rcS|iiration  are  both  quicker; 
id  so  are  the  female  mental  processes.  When  the  whole  Eubject  has 
len  (juantitn Lively  investigated  with  Buflicient  cKactness,  I  believe  it 
ill  be  found  that,  what  man  has  gained  in  "  raaasivenesB,"  woman  has 
lined  in  rapidity  of  action;  and  tiiul  all  their  powers  of  body  and 
Sod,  maihemalically  computed,  are,  and  will  coniinue  to  be,  K>al  and 
ae  equivulenta.  Tlie  premises  are  already  saflioiently  known  to  com- 
\  me  to  this  conclusion. 

One  point  more.  Physical  and  psychical  growth  in  man  are  not 
rested  aimnltaneonsly.  After  the  body  has  ceased  to  grow,  Ihe 
Wi>«y>tem  still  enlarging  and  ooiupacling  ita  highly-mobile  struct- 
e,  mental  jiower  increases  long  after  ihe  more  rigid,  merely  ini'cliaii- 
U  forc«E  have  reached  their  maximum.  The  same  law  applies,  al 
Mt,  in  equal  degrees  to  woman.  K  there  is  any  proof  that  i'cminiue 
ychical  powers  normally  reach  .an  earlier  ce.-'salion  of  growth  than 
e  masculine,  then,  so  far  as  I  can  learn,  no  scientist  has  yet  collated 
€  facts  and  put  them  before  the  wurld  in  evidence.  On  the  con- 
uy,  so  far  is  the  earlier  physical  maturity  of  woman  from  necessi- 
ting  a  corresponding  earlier  psychical  matnrily,  that,  in  the  light 
physiological  relations,  we  may  deduce  the  ex.tctly  opposite  by- 
■thesis. 

In  woman,  maximum  mental  power  should  be  reached  at  a  consid- 
ably  later  period  than  in  man,  because  the  greater  cost  of  reproduo- 
)n,  though  related  chtefiy  to  the  physical  economy,  is  indirectly 
lyofaical  ;  lending  to  diminish  intellectnal  action  also,  and  to  retard 
I  evolution.  Tiie  cost  ol'  all  reproductive  provisions  fully  met,  and 
le  ohild-bearing  age  at  an  end,  the  special  constitutional  tendency  to 
icnmulale  reserve  force  will  not  be  immediately  destroyed.  Fnno- 
Mie,  active  hitherto  in  the  interest  of  posterity,  go  on  now  to  accumu- 
W  in  the  interest  of  the  individual.  Still  further,  the  naturally  less 
rertazed  intellectual  faculties  of  woman  now  have  tliit  advantage 
SO  over  those  of  man — an  advantage  at  least  as  great  ai<  the  previous 
nad  vantage. 

When  the  vast  weight  of  past  social  conditions  is  considered,  that 
omen  thus  far  have  failed  to  auquirc  large  powers  of  abstract  thinking 
111  feeling,  affords  no  reason  for  supposing  that  there  is  a  correspond- 
g  constitntinnal  Inck  of  ability  in  this  direction.  They  attain  an 
rlier  growth,  but,  that  they  reach  the  highest  point  even  of  physical 
gor  earlier  than  men,  we  have  no  evidence.  Many  faets  inilieaie 
krrvriiH:.  Men  and  women  live  to  equal  ages,  retain  their  vigor  to 
ml  agPd — those  using  the  greater  force  more  slowly,  those  the  lesser 
more  rapidly — thus  with  uueven  steps  keeping  even  pace  iu  physi- 
TOt.  v.— 89 
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cal  progress;  the  greater  mobility  of  &!!  womanly  fiinctiona  bnng  \m 
readily  stiffened  into  inactivity.  This  principle,  applied  to  the  nervom 
Bvsteai,  sboulfi  prolong  tlie  period  of  greatest  nicntal  activity, nnd  hoM 
the  bnlatice  which  measures  the  working  value  of  the  sexes  with  vren 
justice. 

Is  it  trtie  that  average  women  to-day  are  lees  versed  than  ■verap 
men  in  abstract  thinking,  feeling,  or  acting?  Not  in  New  EngUnd! 
Not  in  any  locality  where  they  have  equal  education.  They  hare  not 
become  aacavtsl  But  circumstances  have  not  yet  impelled  them  to  bt 
oomc  such.  In  these  days,  philosophers  grow  by  steady  accretioni,  Uiu 
every  thing  else.  No  full-armed  Minerva  can  be  crpccteil  to  epringlt 
simjile  heredity  from  a  patomal  Jupiter;  but  the  laws  of  mi-ntal  in- 
heritance are  too  little  known  to  enable  us  to  decide  that  the  daoBhtfn 
of  the  nineteenth  century  are  less  gifted  than  the  sons.  When  wynim 
are  convinced  that  the  anlagonismB  between  growth  and  reprodiielioB, 
though  embracing  all  personalities,  must  yet  leave  them  all  iruri, 
every  thing  else  may  be  left  to  adjust  itself,  with  no  Bolicitude  fortlic 
ultimate  results. 
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TTHIN  a  comparatively  few  years  schools  for  the  inslraciiwi  of 
artisans  have  become  a  pruminent  feature  in  the  edvdti 
systems  both  of  this  country  and  of  Europe,  and  seem  deMio«d 
supersede  the  old  system  of  apprenticeships.    The  establiNhmenl 
these  schools  has  been  an  important  step  in  htunau  progress,  not  1 
any  great  advantage  has  been  gained  in  the  cultivviion  of  meobl 
skill,  but  lM?cause  here  the  future  mechanic  acqnirvs  culture  of  lb*™ 
as  well  as  skill  of  the  hand.    Indeed,  it  may  be  doubted  whclW 
utilitarian  age  can  ever  succeeafully  compete  with  those  "oldot 
of  art  "  when 

"Baildcrs  wrongbt  with  graatut  oars 
Each  miaate  and  onseen  part." 

But,  if  OUT  industrial  schools  do  not  make  better  mechanics  tbta 
workshops  of  the  olden  time,  they  certainly  educate  better  men, ' 
by  aildinir  to  skill,  knowledge,  they  are  elevating  tlic  mcclnuiic 
ennobiine  hia  calling. 

If,  therefore,  these  schools  are  the  repTesentativea  in  oar  xgt  of 
workshops  with  their  bands  of  apprentices  in  the  days  of  yore,' 

'  A&  aildm*  dolirmd  before  the  Fret  iDMiiutc  >l  WorcMter,  UmCv,  JoIj  Mi  UM 
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by  whifli  tlie  bclioule  are  difltinguished,  that  wliich  tlioy  have 
sdded  to  tlic  old  system,  is  not  art  but  mental  culture;  and  therefore, 
whea  asked  to  address  you  on  this  occaBion,  I  could  ihiTik  of  do  more 
appropriate  subject  than  the  Nobility  of  Knowledge.  Identitied  with 
an  inetitulioii  in  which  mental  culture  is  the  chief  aim,  I  felt  tfaat  I  was 
a»k<!d  to  address  a  body  of  cultivated  workiug-men  with  whom,  tlumgh 
employe*!  in  the  mechanic  arts,  the  accjuisitiou  of  knowledge  was  also 
a  privilege  and  a  pride,  I  felt,  moreover,  that  a  proper  appreciation 
r»f  the  Irnc  dignity  of  knowledge,  in  itself  considered,  and  apart  iiom 
ftU  economical  cousideraiiotis,  ia  one  of  the  great  wants  of  our  age  and 
of  onr  country. 

Knowledge  is  power.  Knowledge  is  wealth.  These  trite  maxims 
are  snfficiently  esteemed  in  our  communily,and  need  not  that  thev  be 
enforced  by  any  one.  So  far  as  knowledge  will  yield  immediate  dis- 
tinction or  gain,  it  is  eougbt  nud  fostered  by  multitudes.  l!ut  when 
is  low  the  attaiumi-'nt  is  low,  and  too  many  of  our  students  are 
with  supei-ticiality,  if  it  only  glitters,  and  with  charlatanry,  if 
it  only  brings  gold. 

Let  me  not  be  understood  to  depreciate  the  material  advanlagea  of 
learning.  I  rejoice  that  in  this  world  knowledge  frequently  yields 
weallh  and  fame,  and  I  should  have  little  hope  for  human  progress 
were  the  prizes  of  scholarship  less  than  they  are.  Power  and  wealth 
are  noble  aims,  and  when  rightly  used  may  he  the  means  of  conferring 
unmeasured  blessings  on  mankind ;  but  I  desire  at  this  time  to  impress 
upon  you,  my  friends,  the  fact  that  knowledge  has  nobler  fruits  than 
these,  and  thai  the  worth  of  your  knowledge  is  to  be  measured  not  by 
the  credils  it  will  add  to  your  account  in  the  ledger  or  the  position  it 
Jnay  give  you  among  men,  but  by  the  extent  to  which  it  educates  your 
bigher  nature,  and  elevates  you  in  the  scale  of  manhood. 

1  address  young  men  who  are  just  entering  on  life,  who  are  at  an 
kge  when  the  mystery  of  our  being  usually  presses  most  closely  upon 
Ihe  soul,  and  whose  aspirations  for  higher  culture  and  clearer  vision 
bavc  not  been  deadened  by  the  sordid  damps  of  the  world.  Tmst  no 
broakers  who  tell  you  that  your  youthful  visions  are  illusions,  which  a 
Kttle  contact  with  the  real  business  of  1  he  world  will  dispel.  It  is  only 
too  true  that  these  visions  will  become  fainter  and  fainter,  if  you 
allow  tbe  cares  of  the  world  to  engross  your  thoughts ;  but,  unless  your 
higher  nature  becomes  wholly  deadened,  you  will  look  back  to  the  time 
Irhen  the  visions  were  brightest,  as  the  golden  period  of  your  life,  and 
let  me  assure  you  that,  if  you  only  are  true  to  the  aspirations  of  your 
^ouih,  they  will  become  clearer  and  clearer  to  the  last,  and,  as  we 
Irmly  believe,  will  prove  to  be  the  dawn  of  the  perfect  day. 

My  friends,  if  you  have  seen  these  visions,  "  the  nobiliiy  of  knowl- 
edge" has  been  a  reality  of  your  experience.  Ton  know  that  there  is 
\  life  lived  in  communion  with  the  thoughts  of  great  men  or  with  tbe 
hts  of  God  as  we  can  read  them  in  Nature  and  Revelation,  whiob 
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is  purer  and  oobler  llian  a  life  of  m on -malting  or  political  iuui^ 
and  I  would  that  I  could  so  bring  you  to  apiireciate  not  only  ibe  nuliil- 
ity,  but  also  the  bappioess,  of  such  a  life  as  to  induce  you  to  irylo 
live  it.  Do  you  tell  me  that  it  is  only  granted  to  a  few  men  to  become 
Botiolar^,  aod  that  you  have  been  educated  for  eome  indu^tnid  punui;? 
But  remember,  aa  I  said  before,  that  it  is  your  ^pCL'iul  piivilvgv  lo 
have  been  educated,  to  have  added  knowledge  to  your  baodicrAfl^aDJ 
that  this  very  knowledge,  if  ktpt  alive  so  far  as  you  are  able.  kiU 
ennoble  your  life.  Kuowledge,  like  the  fairy's  waod,  ennobles  wbl- 
ever  it  toui'hi^s.  The  humblest  ocoupations  are  adorned  by  it, 
without  it  the  most  exalted  positions  appi'ur  to  true  men  mMD  ud 
low. 

Nor  is  it  the  extent  of  the  knowledge,  alone,  which  ennobles,  but 
much  more  the  spirit  aud  aim  with  which  it  is  cultivated,  aiii]  lliit 
spirit  and  aim  yon  may  carry  into  any  occupation  however  eiigruasiajj, 
and  into  any  ooudition  of  life  however  obscure. 

And  let  me  add  that  what  I  have  said  is  true  not  only  of  the  iiMli- 
vidua),  but  also,  and  to  an  even  greater  degree,  of  ihe  nation.  Our  |iM>- 
pie,  for  the  most  part,  look  upon  univcrGitics  aud  other  higher  inililu- 
tions  of  learning  ae  merely  schools  for  recruiting  the  learned  yffxXx^ 
sions,  and  estimate  their  efficiency  solely  by  the  amount  of  bracbiii^ 
work  which  ihey  pierform.  But^  however  important  the  teorhidg 
function  of  the  university  may  be,  I  need  not  tell  you  that  this  iinit 
its  only  or  chief  value  to  a  community.  The  university  should  Iwtbv 
centre  of  scientific  inveatigntion  aud  literary  culture,  the  nurscrj  uJ 
lofty  aspirations  and  noble  thoughte,  aud  thus  should  become  thi'  fou! 
of  the  higher  life  of  the  nation.  For  this  and  this  chiefly  it  sbouM  bt 
sustained  and  honored,  and  no  cost  aud  no  sacrifice  can  be  too  gw»it 
which  is  required  to  maintain  its  efficiency.  And  its  success  »h"ul'l 
measured  by  the  amount  of  knowledge  it  produces  rather  thiin  l<>  li'' 
amount  of  instruction  it  imparts. 

Hart'ard  College,  by  cherishing  and  honoring  the  great  naliirali* 
she  has  recently  lost,  has  done  more  for  Slassachusetts  than  h;  ed» 
cutiiig  hosts  of  commonplace  professiomil  men.  The  simple  lilli«f 
teacher,  which  in  his  last  will  Louis  Agassiz  wrote  after  his  Dotni*,  nt 
a  nobler  distinction  than  any  earthly  authority  could  confer;  but  i» 
momher  he  was  a  t«acher  not  of  boys,  but  of  men,  and  luii  inflnciM 
(Iei>ended  not  ou  the  instruction  in  natural  history  which  \\<t  g«v»  i* 
hia  lecture-rotmi,  but  on  his  great  discoveries,  his  Car-reacliiug  gciiTiIi- 
utioii,  and  his  noble  thoughts.  Although  (hat  man  died  poor,  m 
the  world  comita  poverty,  yet  the  bequest  which  he  left  to  this  i>cifle 
oannol  be  estimated  in  coin. 

It  is  a  sorry  confession  to  make,  but  it  is  ncvcrllielfM  the  Inilb. 
that,  if  we  compare  our  Amerioan  universities,  ia  point  of  literal?  «r 
wiiinlifio  productiveness,  with  those  of  the  Old  World.  1 1  m'i' 
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,  not  from  any  want  of  propi-r  aims  in  our  scholars,  hut  simply  from  the 
circumstauce  that  our  people  do  not  aufliciuntly  appreciaie  the  tsIuo 
of  the  higher  forms  of  liti-rary  and  Ecicntilic  work  to  bear  the  burden 
whicli  the  production  necessarily  entails.  Scholars  must  live,  as  well 
,  as  other  meu,  and  in  a  style  which  is  in  harmony  with  their  surround' 
'  lags  atid  cultivated  tastes,  and  their  best  efforts  cannot  be  devoted  to 
the  extension  of  knowledge  unless  they  are  relieved  from  anxiety  in 
regard  to  their  daily  bread. 

In  our  colleges  the  professors  are  paid  for  teaching  and  for  teaching 
only,  while  id  a  foreign  university  the  leaching  is  wholly  secondary, 
and  the  professor  is  expected  to  announce  in  his  lectures  the  reBiilte  of 
his  own  study,  and  not  the  thoughts  of  other  meu.    Until  the  whole 
etatus  of  iho  prolessors  in  our  chief  universities  can  be  changed,  very 
tittle  original  tliought  or  investigation  can  be  expected,  and  these  in- 
Btitutipns  cannot  become  what  they  should  be,  the  soul  of  the  higher 
life  of  the  nation.     It  ia  in  your  power,  however,  to  bring  about  this 
cliange,  but  the  reform  can  be  effected  in  ouly  one  way.    Ton  mnst 
give  to  your  univeraitieB  the  means  of  supporting  fully  and  generously 
those  men  of  genius  who  have  shown  tbcmselvea  capable  of  extending 
.the  boundaries  of  human  knowledge,  and  demand  of  them,  only,  that 
■hf  devote  their  livea  to  eludy  and  research,  and  let  me  assure  you 
RKt  no  money  can  be  spent  which  will  yield  a  larger  or  more  valuable 
return. 

If  you  do  not  look  beyond  your  material  interests,  the  higher  life 
of  the  nation,  which  you  will  thus  serve  to  cherish  and  foster,  will 
gnsrd  your  honor,  and  protect  your  home;  and,  on  the  other  hand, 
what  can  you  expect  in  a  nation  whose  highest  ideal  is  the  dollar,  or 
what  the  dollar  will  buy,  but  venality,  corruption,  and  ultimate  ruin  ? 

But,  rising  at  once  to  the  noblest  considerations,  and  regarding 
■  only  the  welfare  of  your  country  and  the  education  of  yonr  race,  what 
■Uglier  service  can  you  render  than  hy  sustaining  and  cherishing  the 
grandest  thought,  the  purest  Ideals,  and  the  loftiest  aspiraiionp,  which 
liumanily  has  reached,  and  making  your  universities  the  allare  where 
itbe  holy  fire  shall  be  kept  ever  burning  bright  and  warm  ? 
I  Do  you  think  me  an  enthusiast  ?  Look  back  through  history,  and 
Iwe  for  yourselves  what  has  made  the  nations  great  and  glorious. 
ifWhy  IB  it  that,  after  twenty  centuries,  the  memory  of  ancient  Greece 
is  still  enshrined  among  the  most  cherished  traditions  of  our  race? 
It  it  not  bccauso  Homer  sang,  Phidias  wrought,  and  Plato,  Aris* 
lolle,  ncmoBlbenes,  Tbucydides,  with  a  host  of  others,  thought  and 
irrote  ?  Or,  if  for  you  (he  miliiary  exploits  of  that  classic  age  have 
the  greater  charm,  do  not  forget  that,  were  it  not  for  Grecian  litera- 
tar«,  Thcrmopylfe,  Marathon,  and  Salamis,  would  have  been  long  since 
forgotten,  and  that  the  bravery,  self-devotion,  and  patriotism,  which 
IbeM  names  embalm,  were  the  direct  fruits  of  that  higher  life  which 
great  tlilnkers  illustrated  and  eustained.    And,  coming  down  to 
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modem  limes,  what  are  the  shrines  in  our  motheiNcontitrj  wUcb 
we  chiefly  venerate,  and  to  which  the  traneatlautic  pilgrim  ofli-ii«l 
directs  hie  steps  ?  Is  it  her  battle-field,  her  caBtlos  and  bai-onial  hall), 
or  such  spots  as  Stratford-ou-Avon,  Abbolsford,  and  Rydal  Mooal? 
Why,  then,  will  we  not  learu  the  IcBSon  which  history  so  plainlj 
teaches,  and  strive  for  those  achievements  in  knowledge  and  mesUl 
culture  which  will  be  remembered  with  gratitude  when  all  local  ill*- 
tinctions  and  political  diSFerenoes  shall  have  passed  away  and  boeo  f<I^ 
gotten? 

While  I  was  considering  the  line  of  discourse  which  I  ishoaM  fol 
low  on  this  occaeion,  an  incident  occurred  suggesting  an  historiol 
parallel,  which  will  illustrate,  better  thun  any  rc'fleciioiis  of  mine,  the 
truth  I  would  enforce.  The  ship  Faraday  arrived  on  our  cwasi  «&« 
laying  over  the  bod  of  the  Atlantic  another  of  those  electric  verrvk 
through  which  pulsate  the  thoughts  of  two  continents,  and,  as  I  R«d 
the  description  of  that  noble  ship,  fitted  out  with  nil  the  uppliUM* 
which  modt-rn  science  had  created  to  insure  the  successful  ncconplitb- 
mcnt  of  the  enl.erpriae,  I  rememhered  that  not  a  century  had  elipsH 
Hincc  the  first  obscure  phenomena  were  observed,  whose  conscii'iiliou! 
study,  pursued  with  the  uuselfir^h  spirit  of  the  scientific  inveatigitof. 
had  led  to  these  momentous  results,  and  m}'  imagination  carritriJ  fat 
back  to  an  autumn  day  of  the  year  1 786,  in  ihe  old  city  of  Bolocni, 
in  Italy,  and  I  seemed  to  assist  at  the  memorable  experiment  whirh 
baa  associated  the  name  of  Aloysius  Galvani  n-iih  that  mode  of  ohrtifr 
cal  energy  which  flashes  through  the  wire-cords  that  now  unit*  I 
four  quarters  of  the  globe. 

Galvani  is  Professor  of  Anatomy  in  the  University  of  Bolo^Mv 
and  there  is  banging  from  the  iron  balcony  of  his  house  a  small  animil 
preparation,  which  is  not  an  unfamiliar  sight  in  Southern  Eiirr'i*. 
where  it  is  regarded  as  a  delicacy  of  the  table.  It  is  the  hind  Icpo' 
a  frog,  from  which  the  skin  had  been  removed,  and  the  great  iwft 
of  the  back  exposed.  Six  years  before,  his  attention  had  been  c»I!<^ 
to  the  fact  thai  the  muscles  of  the  frog  were  convulsed  by  the  inJIwI 
action  of  an  electrical  machine,  under  conditions  which  he  hoii  (<>OT'1 
very  difficult  to  interpret.  He  had  connected  the  phenomenon 
theory  of  hia  own:  that  electricity — that  is,  common  &iction  »lcrtrt 
city,  the  only  mode  of  electrical  action  then  known — wns  the  niwIiBft 
of  all  nervous  action  ;  and  this  had  led  him  into  a  protracted  inmli- 
gation  of  the  subject,  during  which  he  had  varied  the  original  etyin 
ment  in  a  thousand  ways,  and  he  had  now  suspended  the  frog'*  \tp 
to  the  iron  balcony,  in  order  to  discover  if  atmospheric  cleciriein 
would  have  iiny  effect  on  the  mnscles  of  the  animal. 

Galvani  has  spent  a  long  day  in  fruitless  watching,  whrn,  wlolt 
holding  in  his  hand  a  brass  wire,  connected  with  the  muscle*  of  it* 
frog,  be  rubs  the  cud,  apparently  listlessly,  against  the  iron  rwlHig, 
Then,  lo  I  the  frog's  legs  are  convulsed. 
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Tbe  patient  wailing  liad  been  rewarded,  for  this  observation  was 
the  beginning  of  a  line  of  discovery  which  wsb  ere  long  to  revo- 
lutionize the  world.  But  Giilvaui  wns  not  destined  to  follow  far  the 
iiew  [)alb  be  biiil  tbus  0{ieiied.  Tbe  remarkable  fact  observed  was 
this:  The  convulsions  of  ihe  frog's  lege  could  be  produced  without 
the  intervention  of  electricity,  or,  at  leust,  of  the  one  kind  of  electri- 
city tbeu  kiiowu,  and  Galvaui  soon  found  out  tbat  tbe  only  condition 
necessary  to  produce  the  result  was,  that  the  nerve  of  the  frog  should 
be  counected  with  the  muscle  of  tbe  leg  by  some  good  electrical  con- 
ductor. Bui,  although  Galvaui  followed  up  this  observation  with  the 
greatest  zeul,  and  showed  remarkable  sagacity  throughout  bis  whole 
investigation,  yet  he  was  too  strongly  wedded  to  his  own  theory  to 
htfsrpret  correctly  tbe  facts  be  observed.  lie  supposed,  to  the  end  of 
^flife,  that  the  wboio  effect  was  caused  by  animal  electricity  flowing 
through  the  conductor  from  tbe  nerve  to  the  muscle,  and  bis  expen- 
inents  were  chiefly  interesting  to  himself  and  to  his  contemporaries, 
froro  the  light  they  were  supposed  to  throw  on  the  mysterious  prin- 
ciple of  life.  We  now  know  that  animal  electricity  played  only  a 
smaU  part  in  the  phenomena  he  obsevved,  and  that  the  chief  eflects 
were  dnc  to  a  cause  of  which  he  was  wholly  ignorant. 

Galvani  published  his  observations  in  lT9l,iu  a  monograph  enti- 
tled "The  Acliou  of  Electrieily  in  Muscular  Motion."  This  publica- 
tion excited  the  most  marked  attention,  and,  within  a  year,  all  Europe 
was  experimenting  on  frogs'  legs.  The  phenomena  were  everywhere 
reproduced,  but  Galvani'e  explanation  of  the  phenomena  was  by  no 
means  so  universally  accepted.  His  theory  was  controverted  in  many 
quarters,  and  by  no  one  more  successfully  than  by  Alexander  Volia, 
Professor  of  Physics  in  tbe  neighboring  University  of  Pavla.  Volta, 
while  admitting,  with  Galvani,  that  the  muscular  contractions  were 
caused  by  electricity,  explained  the  origin  of  tbe  electricity  in  a 
wholly  different  way.  According  to  Volta,  the  electricity  originated 
not  in  tbe  animal,  but  in  the  contact  of  the  dissimilar  metals,  or  other 
materials  used  in  the  experiment.  This  diffVreuoe  of  opinion  led  to 
one  of  ihe  most  remarkable  controvergiea  in  the  histoi-y  of  science, 
and  for  six  years,  until  hie  death  in  1798,  Galvuni  was  occupied  in  de- 
.fendiDg  his  theory  of  animal  electricity  against  tbe  assaults  of  his  dis- 
tingnisbed  countryman. 

This  discussion  created  the  liveliest  interest  throughout  Europe. 
.Every  scholnr  of  science  took  sides  wilh  one  or  tbe  other  of  these  emi- 
nent Italian  philoBOphers,  and  the  scientific  world  became  divided 
into  the  school  of  Galvani  and  the  school  of  Volta,  Yet,  so  far  at 
least  BB  the  fundamental  espfrinient  was  concerned,  boib  were  wrong. 

electricity  came  neither  from  the  body  of  tbe  frog  nor  from  tbe 
loontact  of  dissimilar  kinds  of  matter,  but  was  the  result  of  chcmiokl 
ftCtion,  u'liich  both  had  equally  overlooked.  But,  neverthidess,  the 
troversy  led  to  the  moet  important  results:  for  Volta,  while  eo- 
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deavoriiig  to  sustain  hifl  false  th^ry  by  expenmcntai  prooCai,  »m  led 
to  tli«  discovery  of  the  voltaic  pile,  or,  as  wo  now  call  it,  the  totunt 
battery,  an  instniraetit  whose  influence  on  civiliMtioo  can  be  corapand 
onlv  with  the  printing-press  and  the  steam-engine.  Yet,  sltbongh  Ibt 
whole  at'lion  of  the  battery  was  in  direct  contradiction  to  his  pel  lb** 
ory,  still,  to  the  laet,  Volta  persistently  defended  the  erroneous  doe- 
trine  he  bad  espoused  in  his  cnntroTerey  with  Galvani  ihirlj;e«n 
before,  and  he  died  in  1&2T,  without  realizing  how  gr«at  a  boon  be 
)iad  bec^n  instnimenlal  in  conferring  on  mankind;  so  (rav  it  it,  t\iU 
Providenee  works  out  her  bright  designs  even  through  the  bliadnM 
and  mistakes  of  man. 

But  thei  e  is  another  lesson  to  be  learned  from  this  bisUMT,  w" 
cannot  be  too  often  rehearsed  in  this  self-sufficient  age,  which 
so  jiroudly  of  its  practical  wisdom.    There  were,  douhik-^s,  many 
ticat  men  in  that  city  of  Bologna  to  smile  at  lh«.'ir  sage  professor  vbo 
had  spent  ten  long  years  in  studying,  to  little  apparent  purpo»e, 
twitchingB  of  frogs'  hind-legs,  and  there  was  many  a  jest  among 
courtiers  of  Europe  at  the  expense  of  the  leanjed  philoeophm 
"  wasted  "  so  much  time  in  discussing  the  cause  of  auoh  trivial  f 
nomcna.    But  how  is  it  now  T 

Less  than  a  century  has  passed  since  Galr.'uii's  death ;  anil,  ia 
small  hul,  on  the  shores  of  Valenlia  Bay,  may  be  seen  one  of  tli«  lu 
skillful  of  a  new  class  of  practical  men,  representing  a  profi-esion  v' 
owes  its  origin  to  ftalvani  and  Volta.    This  electrician  is  wutuhiog 
spot  of  light  on  the  scale  of  an  instrument  which  is  called  a  tfitloamoK^ 
eter.     Since  the  fathers  fell  asleep,  the  field  of  knowledge  wliichtklf 
first  entered  has  spread  out  wider  and  wider  hefort*  the  untiring  «^ 
plorers  who  have  succeeded  them.    Oersted  and  Scebeck,  Ara^  mi 
iVmpfere,  F.iraday  and  our  own  Henry,  have  made  woiiderliil  diMO^ 
eries  in  that  field  ;  and  other  great  men,  like  Sleinheil,  WhcalStaa^ 
Morse,  and  Thomson,  hare  invented  ingenious  instnmients  and 
ances,  by  which  these  discoveries  might  be  made  to  yield  gT««t  p» 
tical  results. 

The  spot  of  light,  which  the  electrician  is  watching,  is  rcfl 
from  one  of  the  latest  of  these  inventions — the  reflecling  gal  van' 
of  Thomson.    Ho  and  his  assistants  had  been  watching  by  tun* 
same  spot  for  several  ilayn,  since  tlio  Great  Eastern  had  etcanivd  " 
the  bay,  paying  out  a  cable  of  insulated  wire.    These  electriciaM 
no  anxiety  as  to  the  result,  for  daily  signals  had  been  pichaiiiml 
Iwoen  the  ship  and  the  shore,  aa  hundreds  after  hondrt'di  '/i  mil)* 
this  electrical  conductor  had  been  laid  on  the  bed  of  the  lirond 
The  coaal  of  Newfonndlnnd  had  already  been  reaehrt),  and 
were  only  wailing  for  the  landing  of  the  cable  at  the  now  far  '" 
end, 

\  At  length  the  light  quivers,  and  the  spot  begins  lo  n 
nitswera  to  concerted  signals  1    And  soon  the  operator  q>elb 
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joyful  me««atre-  The  ocean  lias  been  spanned  with  an  electric  nerve, 
md  the  Nev  World  responds  to  tbe  greetings  of  the  Old. 

Here  is  Bouicthing  practical,  'which  all  can  apprccinti;,  and  atl  are 
ready  to  honor.  We  houor  the  courage  which  conceived,  the  okill 
which  executed,  and,  above  all,  the  succesa  which  crowned  the  undpr- 
Uking.  But,  do  we  not  forget  that  profesBor  of  Bologna  with  his 
frogs'  legs,  who  sowed  the  seed  from  which  all  this  has  sprung  f  He 
labored  without  hope  of  temporal  reward,  stimulated  by  the  pure  love 
nf  truth  ;  and  the  grain  which  he  planted  has  brought  forth  this  abun- 
dant harvest.  Do  we  not  forget,  also,  that  succession  of  equally  noble 
men,  Volta,  and  Oeraled,  and  Faraday,  with  many  olher  not  less 
devoted  investigators  of  electrical  science,  without  whose  unselfish 
labors  the  great  result  never  could  have  been  achieved  ?  Such  men, 
of  course,  need  no  recognition  at  our  hands,  and  I  ssk  the  qucBtion  not 
tor  their  snkes,  hut  for  ours.  The  intellectnal  elevation  of  the  lives 
they  led  was  their  all-suflicient  reward. 

It  is,  however,  of  the  utmost  importance  for  cs,  citizens  of  a  conn- 
Iry  with  almost  unlimited  reeourccs,  that  we  should  recognize  what 
■re  the  real  springs  of  true  national  greatness  and  enduring  influence. 
In  this  age  of  material  inti-restti,  the  hand  ia  too  ready  to  say  to  the 
bead,  "I  have  no  need  of  thee,"  and,  amid  the  ephemeral  applause 
which  follows  the  ri-'alizatton  of  some  triumph  over  matter,  we  are  apt 
to  be  deceived,  and  not  observe  whence  the  power  came.  We  asso- 
Oiate  the  great  invention  with  some  man  of  affairs  who  overcame  the 
bwt  material  obstacle,  and  who,  although  worthy  of  all  praise,  probably 
bdded  very  little  to  the  total  wealth  of  knowledge,  of  which  the  Inven- 
lion  was  an  immediate  consequence ;  and,  not  seeing  the  antecedents, 
we  are  apt  to  nnderrale  the  part  which  the  student  or  scientific  inves- 
t^ator  may  have  contributed  to  the  result. 

It  is  idle,  for  example,  to  apeak  of  the  electric  telegraph  as  invented 
by  »ny  single  man.  It  was  a  growth  of  lime;  and  many  of  the  men 
who  contributed  to  win  this  great  victory  of  mind  over  space  "  bnllded 
iaa  belter  than  ihey  knew."  As  I  view  the  subject,  that  invention  is 
M  much  a  gift  of  Providence  as  if  the  details  had  been  supernaturally 
Mre»led.  Bnt,  whatever  may  be  our  speculative  views,  it  is  of  the 
Blmost  importance  to  the  welfare  of  our  community  that  we  should 
iwiHte  the  fact  that  purely  theoretical  scientific  study,  pursued  for 

Blh'a  sake,  is  the  csweniial  prerequisite  for  such  inventions.  Knowl- 
ll  it  th«  condition  of  invention.  The  old  Latin  word  invenio  aig- 
es  to  metl  teith,  or  tojind,  and  these  great  gifts  of  God  are  mtt  with 
9ia\t^  the  pathway  of  civilization  ;  but  the  throng  of  the  world  passes 
ihrni  Linnoriced,  for  only  those  can  recognize  the  treasure  whose  minds 
3nTo  been  stored  with  the  knowledge  which  the  scholar  has  discovered 

Stnade  known. 
If,  then,  as  no  one  will  deny,  science  and  scholarship  are  the  pow- 
by  which  improvements  in  the  useful  arts  arc  madci  I  might  appeal 
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to  your  self-interoBt  to  support  and  cberiali  tbcm.  But  I  should 
luyBclf  for  ftppealing  to  §ucb  &  motive,  and  you  Tor  requiring  tu 
eupremo  importance  of  science  and  scbolaraliip  to  a  nation  dues  di 
dtpuiid  in  tlic  least  ou  tlie  circuiualaDce  that  importaut  pructicil 
results  may  follovr.  When,  as  in  the  case  of  Galvam'a  frogs,  ihey 
in  ibe  order  of  Providence,  iel  us  thank  God  for  them  as  a  gift  w 
we  had  no  right  either  to  expect  or  demand.  Science,  if  studied  si 
cessfiilly,  must  be  studied  for  tlie  pure  love  of  trntb  ;  and,  if  wc  bu 
her  solely  for  mercinary  ends,  her  truibs,  the  only  gold  she  otTen, 
turn  to  dross  in  our  bauds,  and  we  shall  degrade  ourselves  iu  pro] 
tion  as  wo  dishonor  her.  Galvani,  and  Yolta,  and  Uersted,  wlio  di»- 
covered  the  truths  of  which  the  electric  telegraph  is  a  simple  applica- 
tion, sure  to  be  made  as  soon  as  the  time  was  npe,  are  not  tbe  lesa  U> 
be  honored  because  they  died  before  tbe  fullness  of  that  time  had  come. 
We  honor  them  for  the  truths  they  discovered,  and  tbe  lustre  of  th*ir 
consecrated  lives  could  be  neither  enhanced  nor  impairt-d  by  subffr 
quent  events;  ami  it  is  because  I  am  persuaded  that  such  lives  in 
the  salt  of  the  world,  the  saviors  of  society,  that  1  would  lead  yoato 
cherish  and  sustain  them ;  and,  that  I  may  enforce  this  coudusii 
allow  me  to  ask  your  attention  to  another  historical  iucideut, 
presents  a  striking  parallelism  to  the  last. 

I  must  take  you  back  to  a  period  which  we,  of  a  nation  bora 
yesterday,  regard  as  distant,  but  which  was  one  of  the  most  noIi-J 
epochs  of  modern  history — the  age  of  Luther  and  the  Rel'ormation,  I 
must  ask  you  to  accompany  me  to  the  small  town  of  Allenslein,  iiwr 
Frauenberg,  iu  Eastern  Prussia,  where,  ou  tbe  23d  of  May,  1543,lb(rr 
lay  dying  one  of  tbe  great  benefactors  of  mankind.  This  man,  old  U 
seventy  years,  "  bent  and  furrowed  with  labor,  but  in  whose  cy*  tte 
fire  of  genius  was  siill  glonnng,"  was  then  known  as  one  of  the  mart 
learned  men  of  his  time.  Doctor  of  Medicine  as  well  as  of  Tii«iiogr» 
Canon  of  Fniuenberg,  Honorary  Professor  of  Bologna  and  Boi 
while  devoting  his  leisure  to  study,  he  had  passed  &  life  of  »rti' 
benevolence  in  administering  to  the  bodily  wtU  as  the  spirit 
wants  of  tbe  ignorant  people  among  whom  his  lot  bad  been  cut.  Ue 
was  also  a  great  mechanical  genius,  and,  bv  various  labor-saving  iu* 
chines,  of  his  own  invention,  he  bad  contributed  greatly  to  th*  wel- 
fare of  the  surrounding  country  ;  but  iho  superslitious  peaeMti^ 
although  they  had  hitherto  reverenced  the  great  man  as  their  b#fl 
friend  and  benefactor,  had  been  recently  incited  by  \ah  euemiet  uid 
rivals  in  the  Church  to  curse  him  as  a  heretic  and  a  wizard.  A 
few  days  back  jje  had  beeu  the  unwilling  witness  of  one  of  thw 
oui-of-iloor  spectacles,  so  common  at  that  lime,  iu  wlii<-b  hit  m** 
entific  opinions  had  been  travestied,  his  charities  ridicule<l,  knd  bii 
devoted  life  made  the  object  of  slander  and  reproach.  Tbia  IngHii" 
tude  of  bia  flock  bad  broken  his  heart,  and  he  oould  not  rteoverfMt 
tbe  blow. 
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The  oocaeiou  of  tfais  outburst  of  fanaticisiu  vas  the  approuchiug 
pablicatioD  of  a  work  in  which  he  had  dared  to  question  the  received 
opinions  of  theologians  and  achoolineu,  in  regard  to  coBmogouy,  He 
had,  forsooth,  denied  that  the  visible  firmament  was  a  solid  azure- 
colored  fihell,  to  which  the  sun  and  planets  were  fastened,  and  through 
whose  opened  doors  the  rain  descended.  He  had  provL'd  that  the  sun 
was  the  centre  of  the  system,  around  which  the  earth  and  planets 
revolved,  and,  with  his  clear  scientific  vision,  he  had  been  able  to 
gain  glimpses,  at  least,  of  the  grand  conceptions  of  modern  astroo- 
omy :  For  this  man  was  Nicolas  Copernicus,  and  the  expected  book 
Imu  his  great  work — "De  Orbium  Cceleaiium  Revolutionibus  " — des- 
PBbd  to  form  the  broad  basts  of  astronomical  science.  The  work  was 
pTinting  at  Nuremberg,  and  the  last  proofs  had  been  returned ;  but 
reports  had  come  that  a  similar  outburst  of  fanaticism  was  raging  st 
that  )ilace,  that  a  mob  had  burnt  the  manuscript  on  the  public  square, 
and  had  tlireatened  to  break  the  press  should  the  printing  proceed. 
But,  thanks  to  God  I  the  old  man  was  not  to  die  before  the  hour  of 
triumph  came.  While  still  conscious,  a  horse,  covered  with  foam,  gal- 
lops to  the  door  of  his  humble  dwelling,  and  an  armed  messenger 
€Dters  the  chamber,  who,  breathless  with  haste,  places  in  the  hands  of 
the  dying  man  a  volume  still  wet  from  the  press.  He  has  only  strength 
to  return  a  smile  of  recognition,  and  murmur  the  last  words : 

"  Nncc  (lUuittiB  servum  tuum,  Domine." 

Grand  close  of  a  noblo  life !  The  seed  has  been  sown — what  could  we 
denre  more  ? 

Again  the  centuries  roll  on — not  one,  but  three ;  while  the  seed 
grows  to  a  great  tree,  which  overshadows  the  nations.  Great  minds 
hare  never  been  wanting  to  cherish  and  prune  it,  like  Tycho  Brahe 
Bud  Kepler,  Galileo  and  Newton,  Laplace  and  Lagi  ange ;  and 
although  at  times  some,  while  lingering  in  the  deep  shade  of  the 
foliage,  may  have  lost  sight  of  the  summit,  the  noble  tree  has  ever 
jfoialed  upward  to  direct  aspiration  and  encourage  hope. 

On  the  evening  of  the  24th  of  September,  1846,  in  the  Observatory 
of  Berlin,  a  trained  astronomical  observer  was  carefully  measuring 
the  poaition  of  a  faint  star  in  the  constellation  Capricorn.  Only  the 
day  before,  ho  had  received  from  Le  Verrier  a  letter  announcing  the 
r«sult  of  that  remarkable  investigation  which  has  made  the  name  of 
this  distinguished  French  astronomer  so  justly  celebrated.  By  the 
•tudies  of  the  great  men  who  succeeded  Copernicus,  bis  system  had 
Womo  80  perfected  as  to  enable  the  astronomer  to  predict,  with  un- 
erring certainty,  the  paths  of  the  planets  through  the  heavens.  But 
there  was  one  failing  case. 

The  phinct  Uranus,  then  supposed  to  be  the  outer  planet  of  the 
■olar  system,  wandered  from  the  path  which  theory  assigned  to  it; 
although  the  deviationa  were  but  small,  yet  any  discrepancy  b^- 
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tween  theory  aud  obserratioo  in  so  accurate  a  science  as  tsl 
could  not  be  overlooke'l.  Long  before  this,  tb«  hypoth««ifi  bad  been 
advanced  that  the  deviations  were  caused  bj*  the  attractire  force  of 
an  uDiteen  and  still  more  distant  planet;  but,  as  no  such  [ilnnet  tod 
lieen  discovered,  the  hypothesis  had  remained  until  now  wholly  bu- 
ren.  The  hypothesis,  however,  was  reasonable,  and  furnished  Oie 
only  couceivable  explanation  of  tbe  facts;  and,  moreover,  if  tnw,  the 
r^cived  system  of  astronomy  ought  to  be  able  to  assign  the  poeitioD 
and  magnitude  of  the  disturbing  body,  tht*  magnitude  and  d' 
of  the  displaceoients  being  given. 

This  possibility  was  generally  appreciated  by  astronomers, 
very  great  lengtli  and  difficulty  of  tbe  mathematical  calculation  whicli 
the  investigation  involved  was  probably  the  reason  that  no  one  had 
hitherto  undertaken  it,  Le  Verrier,  however,  had  both  the  coun^ 
and  the  youlhful  strength  required  for  ihe  work.  And  now  tho  erwl 
work  had  been  done;  and,  on  the  ISth  of  Seplember,  L«  VerriiT  had 
sent  to  tbe  Observatory  of  Berlin  his  commuuication  annoniicin|;  ihe 
final  result,  namely,  that  tbe  planet  would  be  found  about  S"  tv  tht 
east  of  the  star  Delta  of  Capricorn. 

The  letter  containing  this  announcement  was  received  by  <lall(,  lE 
Berlin,  on  the  23d,  and  it  was  Galle  whom  we  left  mestnring  iIi*  po- 
sition of  that  faint  star  on  the  evening  of  tbe  24lh,    It  so  ha 
that  a  chart  of  that  portion  of  the  heavens  bad  recently  been  pr«pi 
by  the  Berlin  Observatory,  and  was  on  the  evo  of  publication;  t 
on  the  very  evening  he  received  tbe  letter,  Galle  had  found,  near  th 
position  assigned  by  Le  Verrier,  a  faint  star,  which  was  not  maiittd 
on  this  chart.    The  object  differed  in  appearance  from  llw  surronrntj 
ing  stars,  but  still  it  was  perfectly  possible  tbut  it  might  be  ■ 
star  which  had  escaped  previous  obstTvaiion. 

But,  if  a  fised  star,  ils  (wsition  in  the  constellation  would  not  tsrj, 
while,  if  a  planet,  a  single  night  would  show  a  perceptible  chan^t  df 
place.  Hence,  you  may  conceive  of  the  interest  with  which  Gill* 
was  measuring  anew  its  position  on  the  evening  of  tbe  24th. 

The  star  had  moved,  and  in  the  direction  which  theory  indicat«4; 
and  for  once,  at  least,  the  world  rang  with  applause  at  a  btilUjnl 
scientific  conquest,  from  which  there  wns  not  one  cent  of  money  l«  t** 
made.  Yet,  was  that  conquest  any  ihe  less  important  to  the  wofdl : 
What  had  it  secured?  It  had  confirmed  the  theory  of  astr«i""i'i' 
which  Copernicus  and  his  Euccesaors  had  built  up,  and  it  had  cliii'  i 
the  last  nail  in  the  proof  that  those  grand  roticeptions  of  tiiml'"! 
astronomy,  now  household  thoughts,  are  realities,  and  not  dtt'iuif. 
Certainly  no  military  conquest  can  compare  with  this. 

Do  you  smile  at  tbe  enthusiasm  winch  rates  so  high  a  purely  itilfl- 
lectual  achievement  ?  Go  out  with  me  under  the  heavens.  In  toine  »t«* 
lit  night,  and,  looking  up  into  the  depths  of  space,  recall  tbe  trtilb 
yon  have  lesrtied  in  regard  to  that  immensity,  and  allow  tb«  imtfiM' 
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tion  free  8coj>e  as  it  stretobea  out  into  the  infioltodes  of  time,  space, 
and  power,  carrying  the  mind  od,  bouud  by  bound,  through  the  limit- 
less expanse,  until  even  the  imagination  rpfuseB  to  follow,  and  fairly 
quails  before  the  mighty  form  of  the  Infinite,  whidi  rises  to  confront  it  I 
Kemember  now  that  your  forefathers,  of  only  a  few  centaries  back, 
saw  there  nothing  but  a  solid  dome  hemmiug  in  the  earth  and  skies, 
and  that  you  are  able  to  look  upon  this  grand  spectacle  only  because 
great  minds  have  lived  who  have  opened  your  intdlectua!  eyes;  and 
then  answer  me,  is  not  this  result  worth  all  the  labor,  all  the  sacrifice, 
all  tbe  treasure,  it  bas  cost? 

Every  educated  man,  who  has  not  sold  his  birthright  for  a  mess  of 
pottage,  lives  a  grander  and  a  nobler  life,  because  the  great  astrono- 
imcrs  have  thought  and  taught,  and  this  elevation  of  haman  life  is  the 
greatest  achievement  of  which  man  can  boast.    Before  it  all  material 
conquests  appear  of  little  worth,  and  the  lustre  of  all  military  or 
civil  glory  grows  dim.    Cherish  this  iiitellectna!  life;  foster  it;  sus- 
tain it ;  do  what  you  can  by  your  own  spirit  and  influence,  and,  if  yon 
are  blest  with  riches,  give  of  your  abunilance  to  support  and  encour- 
|»ge  those  who,  by  genius,  talent,  and  devotion,  will  widen  the  intel- 
ileotual  kingdom.    Be  assured  you  will  thus  help  to  confer  an  ines- 
timable boon  nn  your  race  and  on  your  country ;  and  the  influence  for 
good  will  not  be  felt  by  the  intellectual  life  of  the  nation  only;  that 
corruption  which  is  now  festering  at  the  heart  of  our  body  politic, 
[  and  threatening  its  destruction,  cau  in  no  way  be  fought  and  conquered 
t  BO  effectually  as  by  keeping  constantly  before  the  nation  noble  and 
I  high  ideals  ;  for,  where  tbe  higher  life  is  cherished  and  honored,  the 
mercenary  and  sensual  motives  of  action,  which  both  invite  and  shield 
cormption,  lose  much  of  their  force  and  power. 

But  you  may  tell  me  thai  there  is  a  life  higher  than  the  intellecl- 
I  Qnl  life,  and  that  I  have  ascribed  to  science  and  echolarahip  influences 
I  which  come  only  from  a  source  which  I  have  forgotti'U,  or  left  out 
'  of  view.  My  friends,  all  truth  is  one  and  inseparable,  and  I  have 
therefore  made  no  distinolion  in  this  address  between  the  truths  of 
•cience  and  the  truths  of  religion.  That  grand  old  word  knowledge, 
as  I  have  used  i(,  includes  both,  and  lu  just  the  proportion  that  you 
reverence  religion,  you  must  reverence  also  true  science.  All  truth 
is  God's  truth,  and,  in  praying  for  the  coming  of  his  kingdom,  you 
oorlainty  do  not  expect  that  Nature  will  be  divorced  from  Grace.  If 
the  truths  of  religion  required  a  special  revelation,  it  must  be  expected 
that  they  would  transcend  human  intelligence.  These  very  conditions 
imply  conflict,  but  the  conflict  comes  not  from  tbe  knowledge,  but 
tnm  the  ignorance  and  conceit  of  men ;  and  the  only  proper  attitude 
tar  the  devout  scholar  is  '  to  labor  and  to  wait.'  And  what  more 
inwderfiil  confirmation  could  we  have  of  the  essential  unity  of  the 
tvo  [ibases  of  truth  than  is  to  bo  found  in  the  fact  that  the  character^ 
'  ~  of  scieuce,  which  I  hare  been  endeavoring  to  illustrate  in  this 
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address,  is  the  great  [iromineDt  featare  of  Chrislianity.  CbrislbinUf 
was  revealed  in  a  life,  and  evvr  abides  a  life  in  the  soul  of  tntn,  U 
purify,  ennoble,  and  redeem  humanity. 

"  And  BO  the  Word  liotl  breath,  and  itTonglil, 
With  hoinan  hauda,  Uie  creed  of  creeds, 
Id  iovdinoss  of  perfect  deeds, 
Uore  strong  than  all  poetic  thought — 

"  Which  he  mof  read  that  binds  the  sbeRf, 
Or  builds  tbe  house,  or  dl^  the  p^vo, 
And  those  wild  e<res  that  watch  the  wnvo. 
In  roarings  rotmd  the  coral-reef." 


SKETCH  OF  DR.  J.  L  LE  CONTE. 

THIS  gentleman  ivas  elected,  at  the  Portland  meeting,  last 
President  of  tho  American  Association  for  the  AdvancemeoCi 
Scienoe  for  1874,  and  will  preside  at  the  twenty-third  session,  lo  be 
held  at  Hartford,  Conn.,  commencing  August  12th.  He  belong*  to  i 
family  that  has  made  itself  distinguished  in  American  science,  uuinl; 
in  tho  direction  of  natural  history  and  geology,  his  own  choMii  Gvl<! 
of  inquiry  having  been  chiefly  that  of  entomology. 

Jobs  L.  Le  Conte  was  born  in  New  York,  on  May  13,  1825.  Hi* 
father,  Major  John  Eattoti  Le  Conte,  formerly  of  the  U.  S,  Armj, 
possessed  broad  culture  both  in  science  and  literature,  and  wa*  mil 
known  among  the  early  botanists  and  zoologists  of  the  country. 

The  family  is  descended  from  a  Huguenot  of  noble  birth,  wlw 
emigrated  to  New  York  in  consequence  of  the  religions  and  politicil 
persecutions  which  followed  the  revocation  of  the  Edict  of  Nsnfc* 
Major  Le  Conte  and  his  brother  Louis  were  close  students  and  seen- 
rate  observers,  almost  from  the  beginning  of  tbe  century,  tboui^h  tk 
extreme  difSdence  of  the  latter,  added  to  the  want  of  proper  chuinelt 
for  publication,  prevented  him  from  contribating  to  the  literature  of 
science.  Two  of  the  sons  of  Louis  Le  Conte,  John  andJoMph,f' 
merly  of  Georgia  and  South  Carolina,  but  now  of  the  Unircfu 
of  California,  have  made  many  valuable  additions  to  physic* 
geology. 

The  subject  of  the  present  sketch  was  inspired,  at  ou  early  agt, 
the  eiampleand  teaching  of  his  father,  with  a  strong  passion  for  »c' 
After  an  academic  course  at  Mt.  St.  Mary's  College  in  Marylanil,irb 
he  graduated  in  1843,  ho  studied  medicine  at  the  College  of  Ph 
cians  and  Surgeons,  in  New  York,  rect'iving  his  diploma  in  IS** 
The  intervals  between  the  courses,  and  other  times  later  in  lif»,  »«• 
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Bpied  in  extensive  jonrneye  in  the  TJuited  States,  for  tlie  purpose 
of  makiog  colleotions  in  natural  biBtory,  upon  one  branch  of  which, 
ibe  CWeo/'/em  of  North  America,  he  gradually  conflentrated  his  atten- 
tion, vhtle  still  retaining  hia  interest  and  endcaToriiig,  by  books,  to 
keep  up  his  knowledge  of  collateral  subjects. 

In  1852  Major  Lo  Conle  and  his  Bon  removed  from  New  York  to 
Philadelphia,  which,  on  account  ol  the  greater  actirily  in  science  then 
existing,  was  believed  by  them  to  offer,  by  its  libraries,  collections,  and 
personal  associalions,  better  facilities  for  study. 

The  survey  of  the  Interoceanic-Railway  route  across  Honduras,  by 
Mr.  J.  C,  Trautwine,  gave  Dr.  Le  Conte  an  opportunity  of  spending 
a  few  months  in  the  tropics  in  1857  ;  and  a  abort  memoir,  on  the  eco- 
Domic  geology  of  the  State,  from  hii4  pen,  is  contained  in  the  final 
report  of  the  survey,  printed  in  London.  Another,  on  the  famous 
'■Fnente  de  Sangre,"  will  be  found  in  the  appendix  to  the  second 
work  of  Hon.  E.  G.  Squier,  on  Central  America,  solving  the  mystery 
of  that  singular  phenomenon. 

During  the  late  civil  war  he  entered  the  army  medical  corps  as 
surgeon  of  United  States  volunteers,  and,  on  the  occurrence  of  a 
vacancy,  was  promoted  to  the  grade  of  Lieut eniinl-Colon el  and  Medi- 
cal Inspector  U,  S.  A.,  in  which  capacity  he  served  until  the  mustering 
out  of  the  inspectoi-8  after  the  close  of  the  war,  in  1 8li5. 

The  cessation  of  official  duties  enabled  him  again  to  resume  hia 
scientific  pursuils,  the  results  of  which  continue  lo  be  published  in 
scientific  magazines  and  transactions  of  learned  societies. 

The  survey  for  the  extension  of  the  Kansas  Pacific  Railway  under 
General  W.  W",  Wright,  in  1867, enabled  him  to  visit  a  portion  of  Colo- 
rado and  New  Mexico.  Some  new  observations  on  the  geological 
itructure  of  the  regions  adjacent  to  the  roate  surveyed  will  be  found 
in  the  report  which  he  then  prepared, 

Hia  contributions  to  the  study  of  North  American  CoUoptera  are 
very  numerous ;  for  their  titles,  the  "  Biblingraphiii"  of  Dr.  Hagen, 
and  the  annual  reports  on  the  progress  of  entomology,  must  be  referred 
to.  A  compendium  of  the  arrangement  adopted  by  liim  may,  how- 
ever, be  found  in  the  cliiSBlfi cation  of  the  Coleoptera  of  North  Amerioa, 
Smithsonian  "  Miscel  Ian  eons  Collection,"  8vo, 

Ab  an  evidence  of  the  general  appreciation  of  his  memoirs,  he  has 
been  elected  honorary  member  of  many  foreign  and  domestic  scicntifio 
MCteties,  and  correspondent  of  a  still  larger  number. 
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COBI0C8  40T10II  OF  MDCQJOE  OS 
OLABS. 

THE  >r[icle  on  "  The  Action  of  Sunllgbt 
on  Glass,"  published  m  Till  Populab 
SaiENCX  MoiiTHLT  I'or  Uuj,  bu  I'licited 
from  Dr.  F.  Hollick.  of  this  citj,  inquiriefl 
coocorning  the  large  pUlc-glnsa  niniioii'of 
IM  Briwdwaj,  icbu'li  ifi  Tcr^  much  diB- 
figuped.  Dr.  Hollick  sbtb  ;  "A  '  Koticc' 
tru  nrittca  on  ■  piece  of  cuaiiuon  brown 
paper,  and  pasMd  on  ibc  inside  ol'  ihu  iriD. 
doir  nilh  ordiuury  cuudlage.  On  remocing 
this  'Notice,'  it  wns  observed  that  iho  uiu- 
ciUge  did  not  pomo  offclcaQ.  Water,  alco. 
hoi,  and  rarioua  other  solvents,  were  em. 
plojed,  but  all  to  no  purpose,  [be  glass  re- 
mainiug  dim  Khurevur  tbu  mucllBge  fasd 
been  spplivd  ;  the  I'lict  wus,  as  Has  evident 
oa  hispei^tlon.  that  the  purfitce  of  the  glusa 
una  corroded,  us  if  it  had  been  acted  upon 
bf  fluoric  aoii) ;  nnd,  what  is  more  siogulDr 
Btlll,  this  corrosion  has  been  extending  erer 
flinec.  liU  it  now  covers  a  lurgii  space. 
There  Hucms  to  be  a  process  of  disintegra- 
^on,  or  moiecuhir  change  going  on,  which 
bids  fair  to  deatroj,  [n  time,  the  whole  pane. 
Now,  the  question  comes.  What  is  the  nature 
of  this  cbange.  and  how  was  It  started  J 
The  paper  was  of  the  ordinary  brown  wrap- 
ping kind,  and  the  luuciingu  sued  as  is  in 
common  use,  nnd  wbtch  liu  no  notion  apou 
ibc  bottle  whicb  contains  it." 

In  reply  to  tbi.t  inrjuiry,  Mr.  Thomsa 
OafSeld,  of  Boston,  writes: 

lb  tK*  SdUar     th*  Pffpuliir  .Ictma  XimtMy. 

BlK ;  A  few  days  ago  1  received  from 
a  gentleman  in  New  York  Eomc  pieces  of  a 
large  pane  of  p1nte-gla»8,  taken  from  a  win- 
dow nn  Broadway,  upon  which  had  been 
nlllxed,  with  common  mui-ilsge,  a  nolioe 
written  upon  brown  paper.  When  tbia 
notice  was  removed  In  about  forty-eight 
hours,  it  waa  found  that  the  portion  of 
ibe  surface  covered  by  the  nracllngo  wag 
roughened,  and  presented  an  appearance  of 
Utile  hallows,  or  pits,  from  which  the  glass 
had  been  actually  torn  away  by  the  wash- 
ing or  tearing  off  of  the  brown  paper. 

iij  informaat  lays  Uiit  some  work- 


t\rt 


men  passing  by  noticed  thw  iz^'anA 
and  went  in  to  cxamuie  it,  natiog  thU  tt^ 
bad  removed  two  other  pace*  (or  Ibe  MM 
defect.  At  the  same  lime,  cxperiawvla  od 
other  gloas  with  similar  paper  and  muctUci 
had  led  to  no  liinilar  multi,  ahowiag  Uul 
all  glasses  are  not  to  afl«cl«L  My  oorrs- 
^pondcnt  is  eurprised  at  what  be  bu  niMind, 
and  desu^  an  eiplansiion  of  lin  mn&  I 
will  give  my  humble  tugjgfMioaa  on  tfai 
matter,  and  let  otbcn  with  inoM  firttWFltf 
knowledge  eiyoy  tbo  sam«  ptiiiltgc. 

Let  me  at  first,  however,  ^ve  a  brirf 
account  of  a  few  similar  but  Tety  nn 
occurrences;  for.  (hough  luj  Nrw  Ti 
rriend  names  a  fact  not  often  nolicid 
the  books,  yet  it  is  another  Ulu«tnlMO 
the  old  saying,  that  "  there  is  nolliing 
under  llio  sun." 

While  spending  Home  time,  in  IMl, 
in  looking  a Tcr  the  "  Transaclioiu  '  of  lb* 
English  and  French  adoittiGe  ■inislinii 
for  one  or  two  pail  centuries,  I  baud  lb> 
following  Tery  lutarcsting  item  in  ibf  "  Biy 
toive  de  rAcad6mie,"  for  1708,  [Mgl  St^ 

"  IXrOlIlTKD  OLIM 

"A  person  having  applied  to  a  f>l 
of  ijloss,  about  six  inchee  Mpim,  ■  pMi 
of  Spanish  white  and  ^ne  Biaa^  pland  ibi 
whole  in  iJie  snn,  during  the  groat  bOil  «l 
sutumer.  The  put«,  whioh  waa  taraaJ 
toward  the  sun,  baring  been  hdlrd. 
tlnelf  up,  BO  that,  in  i(i  moremcDt,  itt  omI* 
side  was  raised  upwai^  Boi,  whsi 
more  singular,  thit  anr&cfl  railed  «<ili  H 
and  oarried  away,  a  layer  v(  lh« 
This  layer  made  on  the  pule  a  tpwte*' 
vami.<h.  us  of  porcelain,  the  ihlekBOa  Mil 
cieeeding  one-half  a  line.  It  wa»  a«M* 
ishing  that  the  adherenco  of  the  paM  W 
the  glass  was  so  atrong;  and  «qail>r  ">< 
that  it  should  be  able  to  detach  tron  lb< 
gln»B  so  considerable  a  sheet.  It  hoiJ  tvaa 
blown,  aod  spparoDlly  ibcT  had  reploi*'' 
the  pipe,  wilh  which  it  wa;  blown,  b  IM 
crucible  at  diiferent  limc<,  which  hiJ  |tna 
it  sevctal  layers,  which,  howeter.  B* 
apparent,  beeauae  thcf  wer«  rxadly 
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plf«d  out'  npoii  anoiber.  It  Is  to  GeoBVoj 
that      owe  tbia  obseiTiiiiiia." 

This  was  the  only  item  of  tho  Itind 
which  1  ever  round  in  th«  old  booktt,  and 
I  bad  mt  duubts  of  lU  ■ccurscj,  until  I 
read,  in  tho  London  I'liotogropltic  Xeitt  of 
lulj  17,  liiES,  the  follawing  article : 

•cosioua  CTsict  or  oxutim  cpos 

'A  correspotident  eendsuB  the  follow- 
big  acMUnt  of  n  curious  result : 

"  Saving,  fir  cipptltncnt&l  purpoaee, 
poured  a  thick  solution  of  giOallnc  upon  a 
uuiabcr  of  glim*  plolea,  three  of  iheui  were 
let  ande  U|hiii  a  »helf  for  eome  monlha; 
and  tme  daj,  upun  looking  at  them,  1  found 
thai,  in  all  ihr<.-o  cuscr,  the  gelatine  had 
Kpatsted  fnini  the  glae«,  bringiog  awuj  the 
dhole  Eurface  of  ihe  iiUum  pUtes  in  shivers, 
which  Crmtj  ailhered  (o  tbc  gelatine.  The 
lurface  of  the  glusa  waa  left  full  of  rula, 
Uke  watcr-Horn  slonea.  I  suppose  it  lo  be 
lauicd  b;  the  strong  eontrBCtion  of  the 
gdatine,  and  1t«  firm  bald  upon  the  glasi." 

I  wrote  a  thiirt  ootioe  of  ihese  two 
ti]iu)iu  facts  for  the  rhilidelphia  Fholog- 
rajAir,  of  yuvcmbcr,  1808. 

Siogularl;  enough,  juat  after  this  date, 
while  uperinii'Dting  id  makiDg  my  "  photo- 
gnpbic  aelf-prinls  from  Nature"  (un  ao- 
cguDt  of  whieh  I  have  acut  you  id  nij  little 
{itmpblet^  I  noticed  a  similar  phcnornenoii. 

Ton  will  recoEIecl  that  I  place  leaves 
■ad  (cms  upon  glo-'s  with  mucilage,  and 
their  fomii  upon  sensitive  paper  bj 
P^Mre  to  the  sunlight.  After  the  ferns 
■n>dri(>d  up,  1  clean  the  glass  for  further 
Mo.  In  washmg  oae  of  those  glosses,  it 
kai  impoulble  lo  make  the  siirraeo  pcr- 
Icctlj  clean.  On  a  close  examination,  [ 
'MRd  that,  in  removing  the  ferns  and  mu- 
tikge,  (be  hiller  had  taken  off  a  portion  of 
khc  glolS,  so  ihnt  I  couid  diatinetlj  ohserve, 
ba  the  ffowdcd  surface,  the  oulltaea  of^an 
tacbor  (which  was  the  Sgur«  produced), 
tad  tbo  forms  of  aome  of  thu  individual 
ttnt.  I  bare  ihli  curious  specimen — not 
bf  plale,  but  of  shcoi  glass — in  m;  cabinet, 
lUid  wtU  show  it  to  Toil  or  any  of  your  cor- 
hgapondaiU  who  may  call  on  ms. 
I  There  are  Dunierous  very  interetting 
kMoghta  and  queries  suggested  by  the 
■ad  Jet  aimilar  Incideata  referred 
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to  nliovc.  In  making  sheet  window.gla88, 
the  workman  roukca  Ihiw,  and,  for  very 
thick  glass,  four  gatherings  upon  his  blow- 
pipe, creming,  as  suggested,  three  or  four 
IsTei-s  in  the  [inished  paue  of  glass,  atlhoogh 
not  visible  to  the  naked  eye.  Some  work- 
men relieat  the  glass  after  the  last  gather- 
ing, in  order,  hy  what  is  called  "  burning 
over,"  lo  make  the  bested  ball  more  unifonu 
and  boinogeneoua.  The  glass  is  then  more 
easily  and  perfectly  annealed,  and  more 
eaaily  and  safely  uut  by  the  diamond.  The 
aheet-glaas.  named  in  the  curious  iueidenU 
related  above,  was  probably  of  a  kind  not 
"burnt  over"  and  perfectly  homogcneoua, 
and,  for  this  reason,  more  easily  disinte- 
grated by  the  strong  adhesive  and  concracl- 
ing  power  of  the  gelatine  and  mucilage,  over- 
oomlng  the  ooheaion  of  tbe  atoms  and  layers 
of  the  glass. 

While  crown  and  sheet  glass  have  in 
original  Qne  surface,  that  of  plate-glass  la 
softer  and  mute  easily  affceled,  because  It 
is  an  artificial  one,  which  bus  been  sub- 
jected lo  the  three  successive  operations 
of  the  grinding,  amootbing,  and  polishliig 
machines. 

The  above  explanation  suppoaca  me- 
chanical action  only.  But,  it  is  possible,  ■ 
chemical  selion  took  place  also,  eepeeially 
in  the  plate-gloss,  in  the  formation  of  some 
acid,  hy  the  fermentalion  of  ihe  gelaline  or 
mucilage,  when  under  llic  intliicnee  of  sun- 
light or  the  atmosphere.  The  glasses  all 
coutained  alkali,  In  Itie  form  of  soda  or  pot- 
ash, and  perhaps  some  uncombined  alkali, 
which  might  have  formed  a  chemiool  com- 
bination with  the  acid  of  the  mucilage,  and 
BO  corroded  or  disintegrated  the  aurfsce  of 
the  ghisa.  Tbe  cRect  observed  was,  un- 
doubtedly, the  result  of  both  luecbauicol  and 
cheiaical  aciioo. 

I  found,  on  inquiry  of  several  dcalcre 
in  ehemicota,  ihul  mucilsgo  frequently  con- 
tains acetic  acid  or  alum,  lo  prevent  Ihe 
formalion  of  mould.  In  such  cases,  the 
BCetlE  add  might  easily  form  a  chemical 
attachment,  under  the  warming  influence 
of  tlic  sun's  rays,  for  some  of  the  couslitu- 
enle  nf  the  glass,  creating  acetate  of  soda, 
of  polash,  or  of  iron. 

Alum  (which  U  a  compound  of  sul- 
phate of  alumina  and  sulphate  of  potash), 
under  ihc  same  influence,  might  be  subjecl 
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to  Che  oliGmicM  iDli^rchdagv  oallcd  iBOtnot- 
phUm.  ^living  np  iu  polnsli  'or  »Oiua  of  the 
8odn  In  Ilio  glnsd.  These  ncv  compounds, 
If  foliible  in  wnliT,  would  be  removed  in 
iragUiug  off  tlic  niucilnge,  or,  M  inaolublc, 
*ou[d  b?  torD  swuy  wbon  pulliitg  off  tUo 
[lupCT  sKauhoJ  l)y  iLt'  ttdlifaivo  pun. 

Iti  TitK  of  Ihrao  fncts,  il  wuuld  be  well 
DO(  to  run  thu  riflk  of  poesiblt  injurj  lo  any 
of  our  vnluable  winJows  bj  nffiirng  ootieea 
upon  tlu'CD  with  CDUciU^B. 

Mj-  I'Orrefpondeot  ihinka  he  noticed  a 
eontlnnoil  or  inerensing  coirOBion,  or  din- 
into^rktioii,  of  Ihc  eurficc  of  llic  plnlc- 
gliiiin  after  ibe  renioial  of  the  mucilage. 
On  cluminaitoii  of  one  of  ihe  pieces  lent 
10  me,  I  found  i  [liseolorntion.  occasioned 
bj  what  He  call  "  nut,"  In  a  part  oot  affect' 
ed  by  ibe  mucilngr,  and  ihia  wag  probsblj 
wbat  our  friend  obterrcd. 

There  arr  ^laMcs  lomi^timea  made  witb 
an  «iceia  of  uactiinbined  alkali  oliii-b  ef- 
floPMcea  upon  the  surface,  eometSmes  be- 
fbrc  II  ia  placed  in  the  windoir,  and  somc- 
times  al  a  later  period.  This,  of  course, 
eaujpf  a  serieaof  inSaiiesinial  holes  or  fur. 
Tov»  in  Ibc  gla»3,  whose  surface  bjf  the  re- 
flcclioD  niid  rcOttction  of  the  lajs  of  light 
prasenlt,  like  the  moiher-of-pvArl,  all  the 
colon  of  the  niabow  irhen  held  in  ft  cer- 
tain  poaltion.  and  at  the  right  aQgle  for  aach 
eftct.  This  is  one  kind  of  vhat  is  called 
Mbwd  or  nulv  gtasa.  In  other  speeimens 
Iba  ffiaintegmJoa  goea  bcrond  the  iuAnitesi- 
ntl  «lur»etor  atid  it  platnlT  Tisibit,  making 
the  ^la??  appear  v  if  fire-cracked,  and  in 
ha  ullimatu  rfli-cl  pc^ucing  the  appearance, 
AO  one  or  both  aurfkocai,  of  ground  ghM. 

Id  one  of  these  of  nut  or  didnl*- 

gralton  1 6nl  a  fUnx  oif  Ibf  ^aia  rafert«d 
to  b»  nij  ccrTwpotidMi. 

In  wUmmv  to  lh«  matter  of  mst  on 
glaaa,  for  tb«  oonfon  of  tnj  readeri  and  of 
t>r  StmTurk  fnetAt  vba  are  dealen  in 
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window-glais  (obich  was  inr  buatnn* 
luanj  Tear«),  let  Die  esj  llial  ihii  diO 
or  defect  ia  not  an  eTcrj^daj  troul'W, 
oulj  one  of  the  focidentB  or  ooriodllft 
glua-inakiag.  A  good  glas»-innkur  kam 
how  to  avoid  it,  aod  a  good  gla*»4takr  eu, 
in  manv  im^iEiDL'e^,  remore  ifac  firfll  apfwi' 
aucc  of  rust  or  tUta  on  plue  or  ehett  fU's 
by  a  fikillful  and  nimble  use  of  dilute  ^jiic- 
Huoric  ooid  and  rouge  or  oxide  of  irol. 

Glasa - niakiug  and  glaaa-deafin;  ban 
their  troubles,  iind  thia  of  oceMlosal  ran 
on  gbuB  is  one.  But  all  otW  kindt 
buaineie  have  their  trial:,  and  tbvj  all  hair 
their  poinlE  of  intereet  and  gari«fartiiw  li> 
the  study  necc&^ary  to  rvuioie  Iraoblatsl 
iToid  nii^tnkea,  comei  half  IbaplMmCf 
life.  ]f  <rc  had  no  obeiacte  tn  lha  «l 
our  buwncss,  «c  oursdiw  nM  ml 

In  closing  my  article;  iff  b»  add  ttall 
gire  my  opinions  only  aa  boBlda 
liana,  after  such  eianiinalkin  as  I  kwa  tM 
able  to  giTC  to  the  jqbjecM  rcbml 

In  the  light  of  nev  dparinal^  wi 
the  piogrea)  of  acimlifie  n.»«»ret  bf  tat 
who  nuke  it  the  buaineaa  of  Cfc  ita  Aa^ 
rics  of  lo-ilay  ma;  be  art  aaUa  \j  A*  tnr 
Inlions  of  to-morrow.  If 
troQDincr  H  mad,"  »>  nuM  fc« 
chemiat,  or  student  in  any  dMala  if 
rsl  Bolcncc,  who  sill  not  hMoMy  Na 
the  wiu!  and  mniieriid  iw^tup  ^  ^ 
(>i«al  Sfaker  of  the  luriiijaak  Va 
fnlly  nnderaland  or  eiplUk 
can  only  look  "  Ibrou^  a  ^aaa 
can  sec  and  «njoy  Ibe  «f  tta  aa, 
iboogh  great  and  karar  J  vbImm  W 
ten.  who  BSD  fiiily  "t***-  ^  Ifta 
(be  wondenof  K^t,a«caribafiMM 
tooat  ftbasl,  n»d  JM  oaeaf  Aa  M 
Kteating  and  poaaaM  dawsMaaf  tt) 
Tcne;  We  Boai  be  eouaM  la 
to  vaiL 
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6f  A  fuw  jionnda  in  weij-'hl,  wliioh 
nrike  the  enrtli,  wo  have  become 
quit"  fmniliftr,'  n-liile  fpectrum  iinalj- 
Bi»  hos  parried  us  a  lon^;  nay  tdward 
the  HiQclanoD  that  ihtre  \>i  a  noity 
<fn  the  mati-rinl  conipotiiridD  of  the 
nnivenHt.  But,  na  everj  ihiof;  is  iu 
TDuiioQ,  and  all  the  t«]eetial  mosses 
'we  revolving  ond  whirling  ul  grent 
Tstes  of  s|ieed,  niid,  as  there  is  much 
'evidence  of  i'rnclurcs,  collisions,  and 
traasfonnittioas,  It  seems  impossible 
that  there  should  Dot  have  been  going 
on  eoaeluDi  abrnfiiiius  und  comminu- 
tioDS,  with  the  proiluctionol' nil  );rudes 
of  dust  down  til  the  most  iinpnlpable, 
M  a  coDsequenco  of  the  geni^ral  wear 
[and  l«itr.  Such  a  notion  would,  of 
^couTM,  have  been  inadmissible  in  old 
times,  when  people  reasoned  nbout  the 
Itmiverse  from  their  a  priori  notions  of 
'What  it  ought, to  be;  anil,  holillng  that 
the  heavens  are  the  t;rpe  of  oil  pc-rfcc- 
tioD,  they  would  have  been  shocked 
Bt  the  notion  that  the  gearing  of  the 
Fphcrea  could  not  nork  withuut  the 
prodnclion  of  dirt  oud  dust.  But  we 
have  snrvivcd  those  prejndioe*,  ond 
now  search  for  the  coleatiiU  dehrit  and 
waste  with  just  as  nmch  interest  as  we 
do  for  more  Imposing  and  dignified 
otgecta. 

It  is  bat  a  few  years  mnce  the 
verld  was  surprised  anii  delighted  by 
tliu  brilliant  serk-s  of  researches  mode 
bj  Prof.  Tyndnll,  on  the  formation  of 
iniiidal  donds  and  artlfieiol  sky  by 
tbccleetric  light,  in  bis  Tacnum-tubes. 
Spusa,  washed  eleaa,  and  apparently 
PUs,  wera  found  to  l>e  filthy  with  dust, 
tuA,  bcfpniung  with  the  thinnest  trans- 
FUeat  vapors,  be  wus  al)le  to  develop 
ancccssioo  of  the  miuC  cxijnisite  cloud- 
fwni  definitely  related  to  the  colors  of 
toe  ipeclrnm  m  the  moleculea  grew  in 
Wnplcxity  nnder  the  chemical  trans- 
ftittatiun.  The  Griuamcnlal  hluo  he 
fani)  til  be  eansed  \>j  impurities  in 
tti«  sir,  so  atteniinted  as  to  react  only 
•1th  rli«  fin  pit  waves  of  the  ethereal 
Afdiuni.    Uow  for  down  ia  the  scale 


of  minuteness  beyond  all  previous  eon- 
oeption  the  particles  are,  which  rotlect 
the  azure  light  of  the  sky,  may  be  gath- 
ered from  the  following  memorable  pas- 
sage, taken  from  Dr.  Tyndall's  "  F>ng- 
raents  of  Science  "  (page  148) : 

"  From  their  perviouBues*  tp  lU'llar  light 
jjnd  CilhpT  ooEuiideratioiis,  (jir  John  Hersoht^l 
drew  At^mo  ^tartliu^  ooDcliLBioixs  ri.'^rdiii^ 
the  di>Diiity  oud  weight  of  GomDla.  Ton 
know  tliDt  theno  iilniorcliniuy  and  mys- 
lerious  bodica  somotimea  throw  out  tails 
100,000,000  of  miles  in  Icogtli,  and  tiO,U(iO 
milus  in  diiuiieter.  The  duunetnr  of  our 
unrth  is  8,000  miles.  Both  it  and  the  aky, 
imd  B  good  portiuD  of  space  beyond  the  aky, 
would  certainly  be  iiidudod  in  u  sphere 
10,(HIO  milfiB  aerosa.  Let  us  flJl  ft  liollow 
«pUero  of  this  diaioelcr  with  comelary  tnsl- 
ter,  and  make  it  our  luiit  of  mcaAUrD.  To 
proiiuoo  Bcnmcl'H  lei)  of  tba  tvm  jual  mon- 
tionod,  nhoul  three  hundred  thuusiinil  such 
iDCiwurefl  would  bave  to  he  emptied  into 
space.  Now,  ^uppoae  tbv  w^liole  of  IbiA 
stulf  to  bo  BKBpt  togBthor  iinil  Builsblj 
compressed,  what  do  you  sujipute  itji  vol- 
ume would  be  I  Sir  Joha  Ilerachol  would 
probably  tell  you  thst  Ibu  whole  mus  might 
bo  corlod  awny  nt  a  aiajrle  effort  hy  otie  of 
your  dray-ht'TM-a.  In  liuzl,  I  Jo  not  know 
that  be  would  require  more  thim  a  aniull  fino- 
tinn  of  B  horse-power  to  rt'inovo  the  eoniclary 
dust.  After  this  you  wiU  liirdly  regard  ua 
monatr'ius  a  notion  I  have  aometimos  enter- 
taiDed  coDcemui^  tba  quan^tj'  of  matter  in 
our  flky.  Suppose  a  BheU  to  aurround  the 
earth  at  a  huigbt  above  ibe  surliicu  wbicb 
would  ptoee  it  beyond  the  gronaiir  matliT 
that  hangs  in  the  lowtr  regions  of  the  air — 
«iy  at  the  hi-lgbt  of  the  Matterhom  or  Mont 
Blane.  Ontaide  this  aholl  wo  have  the  deep- 
hlue  flrmamoQt.  Let  tho  BtiDOriT^heria  apuee 
beyond  tlic  shell  be  «m-pt  cIcod,  and  let  the 
sky-mmter  be  properly  gBtherc] J  up.  What 
is  it«  probable  amouiit  I  I  have  tumetiniea 
thougbt  tliat  a  liidy^a  portmantuau  would  c<iu- 
loiii  it  all.  T  hfiVo  thougbt  tbat  cviiu  a  geu- 
llumoQ^a  portmaDteau— possibly  bis  anulf  box 
—might  take  it  in.  And,  wbethcr  the  nctoal 
sky  be  enpoble  of  this  amount  of  condensa- 
tion or  not,  I  entertMn  no  doubt  that  a  *ky 
quite  as  vast  as  oun,  md  as  good  in  uppeat^ 
anoe,  could  be  formed  f^om  a  quantity  of 
matter  whloh  might  bo  held  Id  tbe  hollow  of 
tho  hand." 

Wlinlever  may  be  the  rolidlty  of 
these  quantitative  speoulations,  all  the 
lines  of  investigation  seem  to  converye 
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to  the  Qonulnsioii  tliut  there  ia  each  a 
tliiug  as  u  cosiuiGol  dust,  aod  thai  tliU 
form  of  matter,  gnbtilo  as  it  luny  be,  is 
bj  II"  nicuri-'t  without  effoct  in  the  nper- 
fttioiiB  of  tlie  universal  scheme.  The 
inconoelvubly  rapid  gron  lh  of  the  tails 
of  coiitc'ta  directed  away  from  the  sun, 
and  the  mighty  sweep  of  their  mo re- 
mcnts,  seaiu  incunaistent  with  the 
direet  flight  gr  putisuge  of  cometorv 
piu't:ol«a,  and  the  eflect  is  Don'  ruther 
explained  on  the  hypothvsiii  thut  mat- 
ter nlready  existiii);,  dift'usud  tliroiigh 
B|iace,  may  beooioe  in  some  way  elec- 
trically potariied  and  rendered  lumin- 
ous through  the  mntuu!  uction  of  tlii> 
Ban  tmd  the  comet.  A  recent  writer 
eoffieits  that  "theso  polarized  par- 
ticles, or  molecules  of  vapor,  reqaire 
time  to  become  depolarized  and  to  lose 
their  luminosity,  which  fact  may  ut 
lenat  in  part  account  for  the  breadth 
of  the  illuminated  space  or  thq  appar- 
ent apread  of  the  tail.''  The  enrth  is 
believed  to  have  passed  throufi;h  h  ^r- 
tion  of  the  tail  of  the  comet  uf  1B6I. 
On  the  SQth  of  -Tuni!  iU  distance  from 
tliu  earth  waa  rather  less  (lian  18,000,- 
000  miles,  and  its  train  was  eompntetl 
to  he  20.000,000  miles  in  lenirth.  The 
positions  were  such  that  it  is  quite  pos- 
sible that,  on  the  evening  of  Juno  80th, 
the  earth  might  have  been  involved  in 
the  tail,  B'hile  ecrtitin  unusual  iihonoin- 
eno  (if  nn  eleotrieal  nature  were  actn- 
olly  observed  at  thai  time.  The  writer 
ua  "  Coraet*,"  ia  Braode's  "  Cyclope- 
dia." saya: 

"It  In  B  remarkable  on  J  tigoiflcant  raot 
that,  Dot  only  In  varinua  pim  of  Eaglaail 
ui'l  ImlnDil,  but  aUo  in  Spun,  Itily,  Switui- 
limcl,  aad  othtr  CoDtiaeQt&l  ooiuitriaB,  a.  very 
peoutuLT  phOBplion-nCDDUi,  or  illumination  of 
tlic  slcy,  was  parMptiblo  during  the  eaHy 
houn  of  the  niijhl  io  quotOon,  whujh  mnuy 
porHoDs  BuppoAsd  to  bfi  nuaod  bv  tbo  auroru 
bonalla,  uniuual  M  tbu  pbenomenna  ia  In  the 
•tutuncr  mcnlha.  cspouially  in  t!io  loutli  of 
Euroiie  ;  at  the  samu  time  it  wna  remarked 
that  the  Luminoflitr  of  tbo  shy  did  not  re- 
aemble  the  tuual  vfTeot  o!  the  aurant,  but 
waa  Aometbin^  quite  exceptima^  W«  ia- 
oUua  Ce  uttribale  the  phauomDiion  ta  llie 
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proumoeof  GDQHd«tiulMi  (if  tuaam  ll 
be  tcnii»d)  in  <mr  •mofpbm." 

A  new  set  of  researcbe* 
ly  been  made  known  in  P. 
Anaalm  for  March,  of  the  prmS^ 
year,  which  seem  to  have  a  funlif 
bearing  tipon  the  problem  of  a  obi 
>ersnl   dust.     Prof,  A.  C  ICffW 
kiuld,  of  Stockholm,  has  iastltnliitl 
series  of  investigatians  into  Iht 
ture  of  the  flne  tnatUT  entoturled 
brought  to  the  earth  ia  gr«nt  noi 
storms.    Aflat  one  of  tbetw 
storms,  wliloli  occurred  on  Dexwnilitf 
1,  IS71.  he  melted  a  quantity  «r  ih* 
newly-fallen  snow  to  oacertaiti  wbill 
it  contained  any  solhl  tiartiele*. 
hie  metre  woa  thus  t««l«il, 
to  contain  niinuie  traces  of  ini 
iron  and  of  carbon.    Be  tunde  (  fr- 
ond experiniettt  in  FlDlond,  tc  iti* 
midst  of  u  Urge  forest,  and  again  ptf' 
tides  of  carbon  ncd  mctallie  iron 
found-    Desirous  of  cxteudisg  bis 
BOrvalions  tii  widely -separated  tnrtv 
in  IST2  he  several  times  collected  niu* 
ut  localities  nortliof  the  Isluadof  9piU' 
liergen  with  tl>e  same  result — •aalji'' 
shuwiDg  the  presence  of  iTOi,  siiU. 
and  cobalt.    This  dust  from  tb*  no* 
greatly  resumliled  a  powder  prailourfj 
discover!^  by  hiiu  on  Mime  ishald)tbl^ 
ty  miles  distant  from  tbeoooatof  Gw*- 
land,  and  was  probably  idniiical  »itl 
it.   The  latter  he  baa  called  f  rybaiC 
and  he  was  able  to  colJ«ot  Urgsquui- 
tities  of  it,  and  to  prove  that  it  ^"'i 
tains  ^ryanie  matUr,  in  addtiii'ii 
other  iugredieata.     It  aeenip  ' 
probable,  if  not  indeed  quite  ' 
that  this  dust,  collected  in  the  n 
of  cusmical  origin,  and  is  to  \i<  ■ 
with  meteoric  matter. 
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This  ev«Dl  went  off  with  grwt  we 
oesa  and  aatlsfaotiun.  ocoordinf  te  w* 
rangement.  July  aiat  and  Ansstt 
Northnmberloiid.  Pa..  itlivr«>  thr  -  '' 
discoverer  apenl  hia  Uat  Aajt.    1  ' 
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WB8  nn  escellent  representation  of 
AmericoQ  chemists  from  all  pnrtB  of 
the  coontry,  tie  eiercises  were  Bpiiitod 
and  appropriate,  and  the  entire  prci- 
ceediDgs  liudicnted  the  eiLeellciit  judg- 
ment of  the  committee  who  had  made 
the  arrongemeDtB. 

The  sessions  were  held  in  the  new 
high-school  building,  and  its  lar^o  hull 
was  crowded  with  BtrangerB  and  citi- 
zens. Prof.  Croft  read  a  i'rief  address 
on  the  I'haracter  of  Priestley,  which 
was  ninrkwil  by  a  brodd  appreciation 
of  his  strong  and  man)'-  sided  traits. 
Tlio  sobjecl,  howevtr,  was  much  too 
lante  for  the  time  piren  to  it,  and  the 
sl.«t«h  had  the  elFecC  of  awakening 
more  interest  than  it  gratified.  The 
speaker  apoloj^ed  for  his  performance 
on  iLCCunnt  of  the  short  time  that  had 
been  allowed  him  to  prepare  It,  and  it 
is  to  bf>  hoped  lhat  ho  wUI  be  enabled 
to  give  it  jrreater  fullness  before  puhli- 
calioQ  in  the  volume  which  will  em- 
body tlie  proceedings. 

Priif.  Horsford  read  several  mann- 
ifripl  letters  of  Dr.  Priestley  belong- 
ing tn  tlie  Massachusetts  ni^loricol 
Sm'iety,  and  not  hitherto  published. 
They  were  written  in  this  country,  to 
■  friend,  and  are  valoabie  as  dlsclusing 
Lis  opinions  concerning  queations  of 
American  politics,  in  which  he  look  no 
public  part.  They  were  written  witli 
terseness,  point,  and  vigor,  and  die- 
[<!ftyed  an  independence  of  spirit  and 
u  ocutcness  of  observation  and  reflec- 
tion that  elicited  the  cordial  applan^^e 
(if  Uie  4tidience  who  listened  to  them. 
Prof.  Crol^  had  alladed  to  a  rumor,  on 
tlie  autliority  of  the  French  chemist, 
Diimn*,  tbnt  Priestley  died  of  poison ; 
hot  he  had  been  unable  to  find  any 
Tsrificatiou  or  explanation  of  it.  One 
uf  the  letters  reed  by  Prof.  Horsford 
llirew  lit"hi  u|»n  the  matter,  as  Dr. 
Prie^ley  wrote  to  his  friend  thai  the 
ingredient  fonnd  in  the  flour  nsed  by 
the  fnmily  turned  out  to  be,  cot  arsenic, 
bot  tartar -erne  tic. 

Frwf.  Sterry  Hoot  gave  an  interest- 


ing address  on  the  progress  of  theoreti- 
cal chemistry  sinci-  the  time  of  Priest- 
ley, in  which,  alter  an  acute  and  in- 
structive analysis  of  the  influence  of 
Ijivoisier  in  giving  effect  tn  Priestley's 
discovery  and  laying  the  foundation  of 
modein  cheraical  philosophy,  he  went 
on  to  trace  the  successive  modifications 
of  theory,  the  growth  of  the  unitary 
system,  and  the  fundamental  ideas  of 
tho  chemical  science  now  generally  re- 
ooiT*d.  Prof.  Hunt's  statement  was 
deficient,  in  that  it  did  not  reco^Tiize 
the  share  that  the  speaker  bud  himself 
token  in  promoting  the  new  views, 
but,  aside  from  this,  it  was  a  remark- 
ably clear  and  instructive  presentation, 
in  a  nnrrow  compuas,  of  a  subject  not 
easy  of  popular  eiciioaltlon. 

Dr.  J.  Lawrence  Smith  rend  a  val- 
uable eiisay  on  the  general  progress  of 
chemistry  as  applied  to  the  arts  during 
tho  last  hundred  years,  which  was  full 
of  interesting  Information,  and  was  lis- 
tened to  with  close  attention  by  n  large 
audience.  The  relation  of  the  indua- 
tries  of  the  world  to  the  work  of  the 
Inboratoiy  was  skillfully  treated  and 
vividly  delineated. 

In  the  cemetery  of  Northumber- 
land, situated  upon  an  enimcnce  back 
of  the  town,  and  commimding  a  most 
beautiful  view  of  the  river  njid  monn- 
t«)n  scenery,  rest  the  remains  of  Priesl- 
ley,  marked  only  by  a  simple  tomb- 
stone, The  strangers  present  in  town, 
accompanied  by  many  of  tlie  citizens, 
viflled  (he  grave  at  the  close  of  the 
first  day's  proceedings,  and  tliero  lis- 
tened to  an  eloquent  and  appreciative 
eulogy  of  the  illustrions  man  by  Prou- 
dent  Copi'ee,  of  Lehigh  University. 

The  public  eiercises  were  fitly  eon- 
cludeil,  on  August  ist,  by  a  most  inter- 
esting address  from  Prof.  SillimoD,  on 
the  progress  of  chemistry  in  (bis  coun- 
try since  the  time  of  Priestley,  The 
son  of  one  of  the  eniiucnt  pioneerg  of 
the  science  on  this  side  of  the  Allautic, 
Prof,  Silliman  has  been  a  student  of  tlie 
subject  from  his  boyhood,  there  being, 
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perliDiie,  no  AmericAn  more  famiUar 
with  its  liistory,  or  lit-tter  qiialifieJ  to 
jirt'dant  it.  He  litbr>re<i  under  the  diffi- 
cult/ of  all  tlic  gpoakers,  tliaC  his  sub- 
jei't  wa3  ti;i>  exteuaive  to  l>e  truuted  in 
the  time  St  citinmiuid.  and  we  hope  that 
Iliia  liitBcult)'  will  he  ninpl;  re|iikire<l 
whtn  his  essay  is  priiilud,  for  u  ^luud 
histnry  of  the  growth  of  American 
ohomiatry  is  much  noedi'il.  Tiie  elfeat 
or  the  centennial  contributions  to  the 
liistoriu  titeratUTQ  of  the  subjucl  cunnot 
fuil  to  be  favorable  to  the  increasing 
cultivaliuD  of  the  si'iuUL'u,  both  in  its 
tlieoretictd  uiid  pructiual  aspects. 

A  feature  of  the  occiiriion  of  peculiar 
int^ost  was  the  colleutton  of  varioaa 
menioriuls  of  Dr.  Priestlej',  uonveniiint- 
Ij  arranged  in  a  large  room  for  geni-ral 
inspeotioii,  There  were  mimj  YuBtigise 
of  the  apparatus  he  used  in  his  chemi- 
cal in  vo  a  ligations,  and  of  liis  inicro 
Bcopical  and  electrical  inst^umBUt^^. 
There  weru  olao  copies  of  his  numer- 
ous works  iu  vftrions  lan^iUBges,  and 
Buveral  portruita  and  engravings,  iUue- 
trative  of  the  events  and  ciruumsIaQCCs 
of  his  life.  Those  relics  were  of  ^reat 
interest,  and  were  examined  with  much 
ouriositj  b;  thoxe  who  had  made  the 
pilgrimage  to  the  scene  of  hia  closiDg 
labors. 

The  hoDfle  which  Dr.  Prieetley  built, 
and  in  which  Ite  died,  waa  also  visited, 
and  found  to  be  in  a  good  statu  uf  pres- 
ervation. It  \i  OQ  ample  wooden  struct- 
ure, plain,  hut  thoroughly  finisiied.  At- 
tached to  it  ou  one  side  was  big  Inbora- 
torj- — a  large  apartnioat,  with  a  chim- 
ney in  one  corner  for  the  escape  of 
chemical  exhalations.  The  situation 
of  the  dwelling  wm  once  fine,  the  spa- 
cious ground;  eloping  down  tn  the  Saa- 
qiiehanna,  and  being  covered  with  trees. 
Uut  there  is  now  a  eanal  in  front,  and  a 
railroad  at  the  buck-dnor,  which  render 
it  inrli^^ilile  lor  u  ri-^idence;  and  the 
pilgrims  were  informed,  by  a  conapio- 
uuua  higri,  Iliikt  it  was  "  for  Bide."  It 
seui'is  Uiere  lins  been  a  rnmor  that  the 
house  was  haunted,  but  this  was  itren- 


utjuElj  denied  oo  tliv  part  of  thoM 
were  interestcil  in  disposing  of  IL 
The  descendants  of  I>r.  Pri 
to  the  sixth  generation,  are  to  be  f 
in  North nmbcrl and,  and,  as  i>  e  ni 
naturallj-  ea:[<cct,  the  family  hn^i 
prominent  iu  the  history  of  tJie  to 
Dr.  Joseph  Prie«tl«j,  a  leailintt  p 
siciau  of  the  place,  and  his  brother. 
Marts  B.  Prieatle;,  great-pwid»iu  of 
the  old  doctor,  are  proiiiineol  dtiieai, 
and  their  doors  were  tlirown  opts 
with  A  cordial  hospitality  to  llie  *ln>i 
gers  who  had  come  together  to  h' 
their  illustrious  ancestor.  Utiicr 
zi'ns,  moreover,  gave  a  kindly  and  (rB' 
eroua  welcome  to  the  visitor!,  ami  did 
all  in  their  power  to  make  the  ocfaaoo 
as  pleasant  as  it  must  ever  b«  wBsx-^ 
rablfl  to  all  who  partidjiated  In  IL 
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It  cannot  be  othern  iie  than  fntil' 
ing  lo  all  the  frieuds  of  ini|iriivcnii'ii> 
the  higher  cnltnre  of  the  niiirlr* 
have  noted  the  recent  indicntiooi  -li 
rapidly  deepening  popular  iotcrd) 
the  Bnlycct.   That  an  inldligeiit  iinb 
such  as  onrH  should  unlerlaiD  a  p' 
found  concern  for  it*  coiiiinoD  *i:li<nl4 
and  Bi rive  incessantly  fur  tlieir  wdd^ 
ment,  is  nothing  more  than  miiilii  1* 
expected;  but,  that  vast  niiiliitiiit'' 
people  should  bo  stirred  uilh  iuU-hh 
solicitude  about  the  resiitl  of  Ihr  iOiM 
reform  in  collegtati'  eilucalion  Uoi'l" 
remarkable  than  eiicnuniging-   Ii  I> 
been  rcproa><h fully  salil  tlial  ftnf\* 
brought  np  nnder  o  pnjintar  fonu  d 
government,  W'lih  equal  rightly 
and  privileges^  will  become  ao  UMp^ 
in  demoiTatio  seatimenl  as  to  h>"  H'" 
lie  cnre  for  that  high  and  I'l- 
training  which  but  a  Biiiall  oi»l  - 
portion  of  the  community  can  itiaio^ 
and  for  which  it  h  tlie  main  tMct' 
nniversitioa  to  providv.    iiul  i>i> '. 
now  before  Qi  iiidiihllsble  prwf 
crowds  of  peopK>  of  all  tor--  aoJ 
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IDftf  be  Bgitnted  to  the  oCmoat  depths 
Blid  eHrri«<I  aviay  \a  enthusiafTil  clbl 
tlic  wurtdngB  of  oor  collogiatu  Bjfiloni. 
At  tlie  late  ci'tiipetitivG  exuiiiiiintion, 
Iield  at  Sll^lltogl^  to  dcciilo  upon  the 
relative  iittaimneot  in  u  new  brHiieli  of 
scholarship,  nine  >'f  the  leading  oollcgea 
of  the  eonntr;  entered  the  lista,  and  the 
coDooarso  of  jieoplo  that  gatherol  to 
tritDCss  the  exurcisos  and  Dote  the  re- 
Cnlt  Wfls  something  altogether  onprece- 
ilenled  among  edncfllional  exhihitioiiB 
lOn  tbi«  side  of  the  Atlantic.  It  con  no 
longiT  bo  isid  tbat  icariiing  and  \ti  dev- 
otees are  iinapproi'Inted  liy  our  people. 
Tbey  cnuie  from  all  parte  of  the  ooun- 
try  through  tins  sirelteriug  heat,  were 
thictlf  stowed  atvay  in  suSbcating  bed- 
rooms, relished  the  stale  mutton  and 
vrilt«0  cucambors  fnruishud  by  the  land- 
lords, and  trailed  day  alter  day  through 
miles  of  grime  and  smudge  to  rencti  the 
plaei;  of  iDter-collegiato  trial,  nnd  went 
iritd  with  tumultuous  exciternciit  when 
one  gronp  of  students  e:(liibitud  (;rcater 
.profini^'ney  than  the  rest.  It  hbh  n 
■feu  event  for  the  higljer  education  of 
Hb  Inod,  And  will  no  doubt  result  in 
nany  new  noeeasiona  to  the  college 
«1h>bs,  and  in  raising  still  higher  the 
rtindard  of  attainment  in  tlie  new  di' 
notion  of  study. 


I      LITERARY  NOTICES, 

I 

'  Loaic,  larmivK  uio  Rkdcjctivs.  By 
Xlixakueh  Bain,  I.L.  D.,  Professor 
of  Lopp  in  llie  rniVLTjilT  of  Aber- 
deen.   Neif  uid  ReviBDd  EditioD.  731 

I  Frier. ! 2, •m   D.  Applctoii  Co. 

I  run  Arislutle,  the  fallwr  of  the  science, 
lo  Ibe  prMcnl  day,  lo^e  bus  biren  one  of 

I  lh«  Itading  elcnicnU  of  a  liheru!  ediic^aliou. 
tkitng  lh«  mtdillc  agvB  it  wan  understood 
nd  jmUTtiifd  a«  the  mt  of  rensoiiing ;  nith 
!•»  rif»  of  modem  ^tieneo.  It  ban  been  pys- 
lOBalleallj  citended  so  da  to  eiabraee  the 
Un  OF  principles  lo  which  ibo  inlnd  eoD' 
fono*  lo  the  seareb  for  truth.  Depcndenl 
tfua  (ha  Urgvr  ecienoo  of  mcntnl  pliilos- 
Ophy  or  psjcbnlog?.  it  hiis  been  catigtantlj 
iflbMcd  by  the  progress  tint  baa  taken 
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pUee  in  the  kDowledge  of  mind.  The  most 
influential  ntedern  work  upon  ibis  fluhjeet 
is  thut  of  T&r,  Hili,  who  wus  ineitcd  to  uti- 
rivrtake  it  1)y  the  perueal  of  Dr.  ^Vbvu'ell'a 
"History  of  the  Inductive  Scieiicee."  His 
Logic  was  undoubtedly  Hill's  threat  n-ork, 
and  vIU  occupy  s  protnlnc-Dl  pinco  in  the 
history  of  Iho  development  of  the  science; 
but  it  aimed  to  be  a  ccTD&tructire  and 
epoch -muking  treatise,  and  itas  de^'igned 
for  the  use  of  sehulara  rather  tbsn  for 
general  students. 

Ur.  Bnin  nas  tbe  life-long  and  iniimoie 
fricud  of  Mr.  Mill,  and  nas  iulrU6ted  by  ilie 
latter  •rilli  the  supervision  of  the  proofs  of 
the  first  edition  ofhistrorii  on  logic  for  the 
pl  et^B.  Qe  is,  besides,  one  of  the  leading 
psycho] oi^ists  of  the  age,  and  untbur  of  a 
ijBtcni  of  mental  philonophy,  which  stands 
high  OB  an  on'giaol  contribution  lo  the  oij. 
vaneement  of  tlie  subject.  He  boa  beeti 
Professor  of  Logic  in  the  University  of 
Aberdeen  for  many  ycois,  and  was  tlior- 
uugbly  (|ualiGed  to  prepare  a  valuable  book 
upon  tlio  subject.  But,  whereas  Mill  ad- 
dressed himself  to  philoaopfacra,  and  occu- 
pied himself  with  abatruae  and  original 
inquirii's,  Mr.  Bain  has  taken  for  his  task  to 
treat  the  subject  in  a  more  popular  manner, 
adHpted  to  all  cinsaes  of  students.  His 
voluntc  may  be  regarded  a£,  in  fact,  n 
pepular  treatise  fi'om  tbe  most  modem 
point  of  view;  and  so  neli  bof  he  suc- 
ceeded with  this  feature  of  tbe  work,  that 
persons  entirely  unfamiliar  with  the  suh- 
jeot  may  read  it  with  interest  and  proQt. 

And  yet  notliing  would  be  more  un- 
just to  Prof.  Bain  than  ibc  idea  that  his 
work  la  in  any  sense  a  compilation.  It  is, 
on  t!)e  contrary,  a  trcntiBc  of  marked  origi- 
nality, and  has  lieen  d<fveloped  entirely 
from  tile  auther'e  point  of  view  as  on  inde- 
pendent nCudent,  One  of  the  most  instnio- 
tive  and  interesting  parts  of  the  volume  is 
book  6f\\i,  treating  of  tlie  "  I>ogic  of  tbe  Set- 
cncei,"  or,  wbat  may  be  called,  logic  u  lla 
concrete  and  praetieul  npplicntiona,  "Tbe 
Logic  of  Malheraaties,"  "The  Logic  of 
Phyaica,"  of  Cliemiatry,  of  Biology,  of  Pay- 
I'bology,  of  Folitiea,  of  Medicine,  and  what 
the  author  calls  "The  Logic  of  Prielice," 
ore  conaidered  in  separate  chapter*,  and,  bl 
connection  with  the  "  ClosHification  of  tbe 
ScieuccR,"  they  fonn  a  most  valuable  state- 
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laent  of  tho  fundBmeaUl  icieu  and  the 
peoulinr  cunrtiUona  of  ruBsoning  in  all 
iheae  icnpcirliml  bntncbeH  of  kQowledgi?. 
Although  the  work  is  comprahenalve  ntnl 
a  pcrrcut  ircaKurj  of  infomntioii  upon  the 
subject,  yet  Dr.  Bain  points  out  ia  the 
pi'craue  liov  it  may  be  im'l  >s  an  cle- 
montary  book,  while  ita  citrcioclyioTr  price 
ie  favorable  (0  ila  geiu^ml  inlroduclloQ  inta 
sohoola. 

ASOlK.IT     FAITtlS     (HBOBIKD     IS  ASCIINT 

SiUKS  ;  or,  an  Atlciopl  to  trace  the 
Ri?li^oiia  BelicT,  Saori'd  Rites,  and 
Holy  Emblt^iui  of  Certain  Nalioni,  bj 
an  luturpit'tatioD  of  the  Names  given 
10  Children  by  FficsllT  Aulliority,  or 
assumed  by  Prophets,  Kings,  auil  Uivr- 
arobs.  By  Tauius  Ikuik,  M.D.  (Lon- 
don). 3  vols.  8ro,  pages  79:!  and  imn. 
Price.  ^27.00.  Second  KdEtion,  New 
York:  Aaa  K.  Bull«  &  Co.,  36  l)oy 
Street,  1874. 

This  is,  undoubtedly,  n  work  of  vast 
research,  and  Implying,  in  the  author,  an 
lalimate  acquainCanoe  willi  tliu  languages 
aad  literBiures  of  antiquity.  \S'a  hare, 
here,  an  immenae  amount  of  curious  knowU 
edge  with  regard  [0  Ihu  Eacred  rites  of 
ancient  religions,  Tlie  cmblenis,  symbols, 
or  imngea,  which  have  served  us  represonta^ 
livea  of  Deity,  and  which  have  rcoeivod 
worahip  from  iodu,  are  shown  to  he  murli 
tlio  snirjo  the  world  over.  The  author  very 
cJaborotcly  develops  the  precise  rocnning 
of  the  priacipai  emblems  used  to  represent 
iho  Suprtjmc  Biding,  and  one  of  the  most 
iolereating  foaturta  of  his  book  is  the  lejun- 
in|l  with  which  these  are  traced  through 
the  Assyriati,  Hebrew,  l^yrian,  and  other 
religions,  and  even  the  Christian  religion 
il«elf,  111  some  of  ila  fonasL  The  central 
idea  of  the  work,  if  it  has  any  central  idea, 
is  not  iodicalod  by  the  title.  Judging  from 
thul,  ihe  rejdcr  would  eipect  to  find  n  list 
of  names  of  persons  analyied,  and,  from 
tlie  elements  of  these  names,  the  roligioua 
beliefs  and  prnclk'e.a  of  those  who  gave  or 
wore  them  iaferred :  that  is  to  say,  the  work 
would  be  mainly  philolofcicat.  This,  bow- 
ever.  Is  not  the  case;  the  work  is  rather 
hialorical.  The  aobjcets  are  treated  in 
alpliabctiaal  order,  and  this,  by-the-»ay, 
ia  the  only  f'iga  of  order  we  find  in  the 
work :  the  sumo  topics  arc  treated  over 
and  over  agun,  even  unto  weariaess  and 


diaguat.  Special  pro(iiiDeiu«  is  fins 
the  diaciusioi]  of  Iho  rvlations  of  an  10 
problem  of  religious  emblouis.  a  qsr 
whiob  bus  latterly  much  engaged  the  a 
tion  of  archnologifil^  From  the  Idlo 
very  brief  list  of  subjects,  our  wadm 
pcrhapii,  be  able  to  me  the  toDpe  of  dti 
work  :  Anthropomorphism,  Ark,  Canoa  c( 
Scripture,  Chrisna,  Cross,  Demon,  Ball, 
JAH,  Infidelity,  iDspiralioD,  Uary,  Minclr^ 
Oraclea,  Phallus,  Prayer,  Prophecy, 
gion,  Babbalh,  Sacti,  Sun-worahlp.  Tl 
gy.  Trinity,  Urim  and  Thuminiro.  Tb 
many  extraneous  maltera  are  brougbi 
this  work,  irhieb,  it  would  Hom,  <H^lil 
have  been  diacu.'^sed  clscahete,  the 
will  hardly  be  dlipof  ed  to  comptaiii,  for  •! 
that  the  author  writes  is  wonhy  of  roa- 
sideralloQ,  even  if  out  of  placet  Tit  I'll 
is  fully  and  elegantly  illustrated  vitfi  mt- 
cuts  and  plates. 

HiuTd  AND  EmrcaTion.     By  ilii> 
Chuiles  KiKOSLtv,  F.  L.  S.,  F.  G.S. 
on  of  Weatniinster.    New  York  ,  D. 
pteton  k  Co..  5411  k  SSI  BnaJ 
Fagea^ll.    Price,  (S.OO. 

Tnis  15  a  unique  volume  from  ti«  •< 
oils  and  brilliant  pea  of  the  vm^tilf  Chnolf 
of  Wealmiuitcr,  novelist,  esMiiia. llMnil> 
ist,  professor  of  history,  mad  pmfbo,  aad 
so  strong  in  each  as  to  have  wa  Ba» 
manding  pkoe  in  the  Utenlurc  «f  it*  Itea 
Hr.  Kingjlcy  has  here  given  us  tbf 
of  his  long  obaerraliime  and  reSedlMK* 
the  theory,  philosof.hy,  and  pnrtiol  H» 
duct  of  life,    tlis  work  Is  {wpuUr  tg  As 
higlieal  fienfe;  that  ia,  it  is  not  ai3j  A» 
signed  for  general  influence,  but  it  it  dm 
in  its  anthor's  beat  style  of  literuj  a»li 
and  is  vivid,  quaint,  pungent,  and  Itap"^ 
sive.    It  Is  welt  known  that  OuM  Kb#" 
ley  is  one  of  the  masters  of  liit 
langua^  and  it  is  fortunate  whra  ht  Itftap 
hU  unusual  powers  of  proMntaliun  to  taf 
upon  familiar  and  important  tu)()KU  1' 
daily  life.    For  tlin  dilRcully  wllh  ff/H 
generally  is,  not  that  ihi'V  are  igMlA 
or  have  not  had  trulh  enough  et|ihM 
to  them,  bnl  that  It  U  so  vacui'lt  n» 
ccived  and  ao  feebly  hdd  ibat  It  itoM  at 
lake  hold  of  the  fccllnga  and  oo*rM  Ikl 
oonduot.   For  this  reason,  much  otIhtHi 
didactic  iiatcmeal  of  cnncDt  *a«nc«  hm 
a  great  degree  powerlesa  for  good.  Ill 
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here  lhat  Ihe  forcible,  iHiinioil,  and  piclu- 
rcscjue  writer  is  of  invaluable  service,  and 
it  ifi  here  tlini  Canon  Kingsley  excels.  The 
contMils  of  Ihe  volume  are  varied  and  PUg- 
g«etirv,  aiiil  it  abounda  in  paswEea  of  poiui- 
c(l  cotiimon.sinse.  lilie  the  folluwing  frcali 
piM  for  the  practiral  sl^udj  of  botntiy  \>y 
giria,  m»  grounds  of  iniportant  mcDtiU  dis- 
eipllnc : 

"Mothcra  ootDpIaia  to  mc  tliat  girls  arc 
■pi  to  t» — not  ititeutionally  untruthful — 
but  eiaggerative,  prejudiced,  incorrcol,  In 
repcaiinK  *  comcrantion  or  dctioribing  an 
event:  and  lhat  from  this  fault  nride,  as  is 
to  he  t-xpeoled,  mlsuiidcrstauding),  quarrels, 
tmnon,  dlandcra,  srniidnl>,  and  vbat  not. 

■■  Sow,  for  this  itaste  of  words  (here  la 
but  one  cure:  and  if  I  be  told  (hat  it  is  a 
Batumi  fault  of  wonien:  that  Xhvy  rannot 
takcllie  calm,  judicial  vie"  of  matters  which 
men  booal,  aod  often  boast  most  wronglj, 
that  tbcy  can  take  \  that  under  the  induenee 
of  hope,  fear,  delicate  antipathy,  honest 
moral  indignaliDD,  Ihej  <vUI  let  their  ere.t 
and  cara  be  governed  by  their  feelings;  and 
(re  and  hear  only  hUi(  they  wish  lo  see 
(ud  hntr:  I  answer,  thnt  il  is  not  for  me  as 
a  nian  to  slart  such  u  theory ;  but  that,  if 
ll  be  tme.  il  is  an  additional  srg\inicnt  for 
»me  cdaeation  nhich  will  corrcet  Ihis  stip- 
paaed  natural  defect.  And  I  say  delibcr- 
ilelt  (hit  there  ia  but  one  sort  of  edaeation 
■hieh  will  correct  il;  one  which  will  teach 
fwiBg  women  to  observe  fuels  oocuralely, 
judge  tlipm  calmly,  nnd  describe  them  eare- 
ftillj,  without  adding  or  distorting  t  and 
iliai  ia,  some  tralninj^  in  noiural  science. 

■'  I  beg  you  not  (0  be  startled  :  but  if 
Jvu  are.  then  test  ihc  truth  of  my  theory 
hy  playing  to-night  at  the  gatnc  called  '  Rna- 
tiiD  Scandal;'  in  wliich  a  story,  repealed  in 
■ecrei  by  one  player  lo  the  other,  cornea  out 
■I  the  M>d  of  Ibe  gatue.  owing  lo  Ibo  inac- 
Ointn  and — forgive  me  if  I  «y  it — unedu- 
faled  brainn  through  wbieh  it  hag  passed, 
uiMily  unlike  its  original;  not  only  ludi. 
crooily  iiiainied  and  distorted,  but  often 
■nth  the  most  fantastic  addilion't  of  events, 
deUilHf  names,  dates,  places,  whteh  each 
pliycr  will  nrer  thai  he  rcciHved  from  the 
pUyct  before  hitn.  I  am  afraid  that  too 
much  of  the  avenge  gossip  of  every  city, 
town,  and  vlllnire  'y  little  more  than  a  game 
of'RiUaiiui  Scandal;'  with  Ihis  dlOcreDce, 
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thai,  while  one  Is  but  a  game,  the  other  ia 
bat  too  inisehievoup  earnest. 

"But  now,  if  among  you'  party  there 
should  be  an  average  lawyer,  medieal  man, 
or  man  of  science,  you  will  And  thai  he, 
and  perhaps  he  alone,  will  bo  able  to  retail 
accurately  the  story  which  had  been  lold 
him.  And  why  >  Simply  beeause  his  mind 
has  been  trained  to  deal  with  facta;  10  us- 
certahi  exactly  what  ho  docs  ace  or  hoar, 
and  to  imprint  its  leading  features  strongly 
and  clearly  on  hie  memory. 

"  Kow,  you  cerlninly  cannot  make  young 
ladies  barrislere  or  attorneys;  nor  employ 
their  brains  in  getting  up  ea."e.',  oivll  or 
criminal ;  atid  as  for  eheniislrv,  thev  and 
Ibi-ir  parents  may  have  a  ren-sonable  antip- 
athy to  aiTicll.",  Muckened  fingers,  and  oc- 
cnsional  expln»ious  and  poi^oninga.  But 
you  may  make  lliem  sotiictUiitg  of  bolanlala, 
toologists,  geologists. 

"I  eould  say  much  on  this  point:  alloir 
me  at  least  lo  say  this:  t  verily  bclierc  Ihiil 
any  young  lady  who  would  employ  some  of 
her  leisure  timo  in  collectiiig  wild-Sowers, 
catefiilly  etaroining  them,  verifjing  them, 
and  an-anging  tlicm  ;  or  who  would  tii  her 
summer  trip  to  the  sea-coafl  do  Ibe  same 
by  the  common  objeela  of  Ihe  shore,  instead 
of  w.isting  her  holiday,  as  one  sees  liiin- 
dreda  doing,  in  lonnginij;  on  benches  on  the 
esplanade,  reading  worthless  novels,  and 
crilieiain^'  drcsacii — that  cuch  a  young  lady. 
I  say,  would  not  only  open  her  own  mind  to 
n  world  of  wonder,  heaiKy,  and  ulsdom, 
which,  if  it  did  not  make  her  a  more  rever- 
ent and  pious  tioul.  she  cannot  be  the  tvomati 
which  I  take  for  granted  ithe  is;  but  would 
save  herself  from  the  hiibit — I  had  almost 
jaid  the  necessity — of  goaeip:  because  sho 
would  have  things  to  think  of  and  not 
merely  person  I ;  facts  instead  of  fanoien ; 
while  she  would  acquire  something  of  aecu- 
rncy,  of  patience,  of  melhodtcal  observation 
and  Judgment,  wblcb  would  stand  her  in 
gnod  stead  in  the  events  of  daily  life,  and 
increase  her  power  of  bridling  her  tongue 
and  her  imagination.  'God  Is  in  hearen, 
and  thou  upon  earth ;  therefore  let  thy  words 
he  few ; '  is  the  lesson  which  those  are  learn- 
ing all  day  long  who  study  the  works  of 
fiod  with  reverent  accuracy,  lest  ^  ^U^j^n- 
resenting  them  they  should  be 
say  tliat  Ood  lias  done  that  w- 
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nol;  and  intbatwlioleninie  ducipline  I  long 
that  «oiiii.'n  OS  wcU  lu  men  ibould  slure," 

III  liU  lecluie  on  Ibe  Trctr  of  Knowledge, 
Mr.  Eingale;  hu  ihi-  iDilowiDg  obscrTittioDS 
on  tbi'  Musos  of  inteuiiieraucc : 

"  U  U  laid  by  some  that  druokc^niicss  is 
on  lhi>  Incrvue  iu  this  island.  I  lisve  no 
truat;  proof  of  it:  tint  I  can  bfliave  ilpuaai- 
bU ;  tor  evL'17  tiuae  i>f  druakvuDctd  hi'uiub 
on  tbe  inurciSG.  Orerwork  of  bodj'  and 
luiad  i  ciri^iunaUucra  nbicit  depress  licnitli ; 
[einptitioii  to  drink,  and  driuk  again,  at 
Terv  eorncc  of  the  streets;  and  finally, 
onev,  und  ttci  more  money,  in  the  bauds 
of  lined ucAted  people,  wlio  linvc  not  the  de- 
sire, and  too  often  not  llic  muaim,  of  spend- 
ing it  in  liny  aaro  tbe  lumat  pleoenrss. 
These,  it  seems  to  me,  are  the  true  eauaea 
of  dvunkcnne^a,  ineri^'Ysing  or  not.  And  if 
nc  nith  to  berunii'  a  more  temperate  na- 
tion, we  must  lessen  Ihcio,  if  we  caoDot 
eradicice  them. 

"First,  oterwork.  Wc  ill  Uvo  loo  fast, 
and  irork  too  hard.  '  All  ibiugs  are  l^dl  of 
labor,  mnn  eqnnot  ntti^r  if,*  In  the  heavy 
SiTUgglo  for  exiatenee  ubicb  goes  on  all 
around  ua,  each  man  is  tasked  more  and 
more — if  hs  be  really  worth  buying  and 
using — to  [ho  ulniost  of  bis  powem  all  day 
lone,  fho  <veak  have  lo  compete  on  equal 
terms  nitb  tbe  atronp;  and  crave^  in  con- 
aequencc,  for  artifieiHl  strength,  llow  we 
shall  stop  that  I  kouiv  not,  while  cverv  man 
is 'lunkiug  haste  lo  be  rich,  and  pii>reiug 
himself  Ibrongh  with  many  sorrows,  and 
AiUing  into  foolish  and  hurtful  lusts,  which 
drowD  men  in  destrui-Iion  and  perdition,' 

"But  it  seems  to  mo  abo.  that  in  aucli  a 
stale  of  society,  when — as  it  was  onee  well 
put — '  ercry  one  lim  alopf«d  running  about 
like  rate:' — Ihnt  those  who  work  hard, 
whether  with  muscle  or  with  brain,  would 
nut  be  surrounded,  as  now,  with  every  cir. 
oumstniice  which  tempts  toward  drink;  by 
every  circumiitance  which  depresses  tbe  vi- 
tal energies,  and  loaves  them  an  eany  prey 
to  peslilcuec  itself;  by  bad  light,  bud  air, 
bad  food,  bad  water,  had  amelhi,  bad  occu- 
palions,  which  weaken  (he  muscles,  cramp 
Ihu  chest,  disorder  the  digestion.  Let  any 
twtionol  man.  I'reah  from  the  country — in 
which  1  presume  ftid.  iiaying  nude  it,  mconl 
■II  men,  more  ur  lesi,  to  live — go  through 
ihe  bMk  strecu  of  atiy  city,  or  through 
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wliolo  dtstricu  of  ihe'tUek  couaUiN'cf 

England ;  and  then  uk  hlinself — Ii  it  tlM 
will  of  God  that  his  human  chiUrpD  liiatkl 
live  and  toil  in  such  deDS,aui!fa  deHtU,Nck 
dark  places  of  the  earth  ?  Lei  biM  tit 
himself— Can  they  lire  and  toil  Ihm  »nV. 
out  contracting  a  probably  iliMavrrf  hibll 
of  body;  witboDt  contracting  a  c^taalj 
dull,  weary,  soniid  habit  of  mind, 
erarcB  for  anj  pleasure,  howcTcr  brui 
escape  from  iu  own  aiupiiUly  and 
□ess  f  When  I  run  through,  by  nO, 
parts  of  the  iron-producing  coiurtry  MtMB 
of  funuces,  coitieriea,  slag-hNpi,  mod,  slifv 
brick  house-rons.  smoke,  dirt — and  thd 
all;  and  when  I  am  lold,  mbetha  I  nil; 
falsely,  that  the  main  thing  wliidi  ihr 
poid  and  well-fed  men  of  tbo«v  atiooiii 
wastes  care  for  is — good  fightltig  .  I 
cnn  only  answer,  thai  t  am  not  iin^ 
prised, 

"  I  say — as  I  have  wid  olwwbm 
shall  do  niy  best  toaayaf^Din — that  thicnr- 
iog  for  drink  and  nan-otic*.  upcvlallylU 
engendorcd  In  our  great  cities,  Is  nut  t  ili*' 
ease,  but  a  BTni|itom  of  disrate;  nf  a  br 
deeper  disease  than  any  *hivh  druukeoiwH 
cao  produce;  uamely.of  the  growingdigsa- 
eracy  of  a  population  attiring  ill  nia  tr; 
Blimul&nla  and  narcotics  to  fighl  ifliM 
those  flow  poisons  with  which  oat  pfi) 
barbarism,  miscalled  civiliiilion,  bit  n■^ 
rounded  them  from  the  cradle  lo  tbt 
1  may  be  answered  that  Ilic  old  Urnsu. 
Angle,  Dune,  drank  heatily.    I  Inn*  ^' 
but  «by  (lid  Ihey  drink,  save  (bat  Tnf  ill' 
same  reason  that  tbe  feunian  disnk.  inJ 
wife  toiik  opium,  at  leasl  nil  ibo  Imf' 
drained?  why  but  to  knrp  off  llw dffpf»**! 
efleet^  of  the  malaria  of  swaintd  ind  oir 
clearings,  which  lold  on  ihem — who •'■'!' 
ectlted  on  the  lowest  grounLls — In  the  •iM' 
of  fcrer  and  ague?    llere  it  may  In  * 
swercd  again,  that  aiimiilanta  ban 
during  the  muo>ory  of  man,  the  d**!™** 
of  ihe  Red  Indian  ruei'  In  America. 
boldly,  Ihol  I  do  not  lieberu  li.  Tin!"  " 
evidence  enough  in  Jacques  CarUcr'i  ■V"'- 
ages  lolhe  River* of  Canada;'  andnlJ''" 
more  than  enough  in  Slracliey's  'T  i'"''' 
in  Yirpnia  '—to  quole  ouly  tao  authi'.ii'-'' 
out  of  many— W  pwe  thai  iho  RpI 
dians,  when  the  whiW  man  Gnl  UHi  'O^ 
them,  were,  in  Korlli  and  South  allk<.s^ 
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tatei,  decaying,  siid,  as  nil  ibcir  tradltioni 
MOfcs*,  decreasing  race.  SucU  s  race  ouulil 
nUnmilf  cmie  for  'the  iruter  of  life,'  tbc 
'iiKLDcbiiugb,*  or  whiskeT,  aH  fte  have  con- 
mctcd  tbe  old  immt  now.  Bui  I  should 
haie  tlioiiglit  Ihat  the  white  man.  br  iiitro- 
docing  Biiiont;  the.au  poor  cremures  inm, 
firMTnu,  blunliet^.  suii,  Above  all,  bor»CB 
wberevilh  to  follov  Ibt?  bul^lo-herJs  n  hicli 
lh«)'  could  DcTcr  fullOR  OD  toot,  must  hav^ 
done  IcD  iimei  tDoie  townrd  keeping  them 
■lire,  tiiaa  he  \\m  done  towiird  destroying 
tbem  by  giving  tbeoi  ibe  chauce  of  a  week's 
Irtiakeiines*  twice  u  year,  whca  tliey  oame 
Id  lo  hb  foru  to  sell  the  ekitis  nhieh, 
williOQt  bia  gifts,  they  WDuld  never  have 

"Sucb  a  raM  would,  of  coiirtie,  If  wnnt- 
ing  liialilT,  cruve  Tor  silmuluiild.    Kut  il' 
tilt  >tlmul*nls.  and  nut  the  originol  wniit  of 
iltatilT,  cambmod  with  nioraU  utterly  de- 
ttstable,  and  wonhy  only  of  the  gallows — 
snd  hiTF  I  know  wbal  1  say,  and  dare  not 
(ell  what  I  know,  from  cye-wilnesses — hava 
b^cn  tbe  cause  of  tbc  Red  Indtnu?'  ex- 
ilnetloD :  then  how  is  it,  let  uie  aak,  that  the 
iritbnian  and  the  Seatamaii  hive,  often  to 
thfif  great  barm,  hem  drinking  ae  mueh 
■biakty — and  usually  very  bud  whiskey — 
kM  merely  twice  a  year,  but  as  odva  st»  they 
■mdd  (let  it,  during  Ibc  whole  'iron  age;' 
Mull  I'or  augbt  any  one  utm  tell,  during  tbe 
'bnmu  age,'  and  the  'stone  age'  befDrt! 
Ibil:  and  yet  arc  still  the  moat  healthy, 
iblE,  tsliam,  and  prnliSc  races  iii  KiiropeF 
flail  Uiey  drunk  less  whiskey  they  would, 
fl"«bilrs*,  bave  been  more  hcsllhy,  able, 
•illtnt.  and  perhaps  even  more  prolific,  than 
''wy  alt  now.    Tbcy  show  no  sign,  bow. 
*»or.  u  jct,  of  fpai%  the  wsj  of  tbe  Red 

"Hut  if  tbe  craving  for  stimulants  and 
'■arcqtln  in  a  token  of  dcGcicnt  vitality  ; 
^I'Sn  the  dcodlic!)!  Toe  of  tliat  eraving,  and 
•II  It*  uiHcratile  results,  is  surely  the  Sani- 
tary RoTorTDer ;  the  tnon  wbo  preaelies,  and 
— «*  (ir  a»  iKnoraoce  and  rested  int4?reBts 
■ill  alluw  him — procurcfl,  for  the  masses, 
pure  air,  pure  sunlight,  pure  water,  pure 
ilirlhii^-houfo,  pure  food.  Kot  merely 
nrry  fWrsb  drinking-rountoin :  but  every 
ftnb  public  bulb  and  wB:Sb-bou8e,  every 
frwh  open  space,  every  frcsb  CTO»iD(!  tree, 
*T«rf  (rah  open  wlikdow,  every  fresh  Ugirer 


in  that  window — each  of  these  is  so  much, 
as  titc  uid  Persians  would  bavti  said,  citQ' 
quercd  for  Ornmid,  the  god  of  Ught  nud 
life,  out  of  Ibe  dominion  of  Ahiiman,  tlie 
king  of  darkness  and  of  death;  so  mneb 
taken  from  ibe  causes  of  drunkenness  ond 
dlBeaae,  niid  added  to  tbc  euuses  of  sobriety 
and  lienlth. 

"Meanwhile  one  thing  )a  clear :  that  if 
this  present  barbarism  snd  nnniohy  of  eov- 
elousnesB,  nuflcnilisl  nuiJem  ciTiliwiiou, 
were  tamed  and  drilled  into  somctlilng  more 
like  the  kingdom  of  God  on  eartii ;  then 
wc  should  not  ^ec  the  reckless  and  ncedlefe 
multiplii'alion  of  liquur-shaps,  nhicb  di«- 
grucea  ibis  eouutry  now.  ,  .  . 

"1  said  just  now  Ihul  a  probable  cnuae 
of  increasing  drunkenness  was  the  inereas- 
ing  nialeriul  protij;eri(y  of  thouhands  who 
knew  no  rcerealion  beyond  low  animal  pWas. 
uTc.  If  I  am  t\f!a\. — and  1  believe  ibai  I 
am  rigbt_I  nmst  urge  ou  iboac  who  wisli 
dmukcnnesa  to  decrease,  tbe  necessity  of 
providing  more,  and  more  refined,  reiToalion 
for  the  people. 

"  Men  drink,  and  women  too,  remember, 
Dot  merely  to  supply  eiLhaustion ;  not  merely 
lo  drive  awny  cure;  but  often  simply  to 
drive  away  duUnesd.  They  huVe  nothing  to 
do  save  lo  ibink  over  what  ibey  have  done 
in  the  day,  or  what  Ihey  eipeel  to  do  to- 
morrow; and  they  esi-.ipo  Irom  that  dreaiy 
round  of  business  thought.  In  liquor  or  nar- 
coties.  There  are  Gllll  those,  by  no  menna 
of  the  hand-working  cUbs,  but  absorbed  all 
day  by  business,  who  drink  heavily  at  night 
in  their  own  eomfortahle  hoTcee.  simply  to 
rcereote  tlicir  overburdened  minds.  Sucb 
cases,  doubtless,  ore  far  less  eommjn  than 
they  irere  fifty  ycarsago:  but  why!  Isnol 
the  decrease  of  drinking  HUiong  tbe  richer 
classes  certainly  due  to  the  ineresBed  refine- 
menl  and  variety  of  their  tastes  and  occu- 
pations? In  eiililvBling  tbe  lerllietie  aide 
of  man's  nature ;  in  engaging  him  with  the 
beautiful,  the  pure,  the  wonderful,  the  truly 
QBtunil ;  with  painting,  poetry,  music,  hor- 
ticulture, physical  science — in  all  this  lies 
l  ecreutlon.  In  the  true  and  liteml  sense. of 
:  Chat  word,  namely,  the  recreating  and 
meoiling  of  tiie  eihuueled  nilud  and  feel- 
ings,  such  as  no  rational  man  will  now  neg- 
lect, eiilier  for  himself,  bis  cbiidren,  or  his 
I  workpeople." 
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Ckitxoavt  or  the  Soittb  MtssocBi  St*t( 
NoniiAi.  ScHuoL,  WAKniNdntKo.  Jaum 
JOHDNNUT,  Priiiuipal.  Ji!ffi:ra(iQ  Cily  : 
BM[iin  ji  Carter. 

Or  oil  tba  (unus  of  epUcmenl  liUntura, 
school  catiifogut:a  aro  ^ontfraUy  the  luofiC 
TolnlUu,  Seeling,  and  lliuruMglilT  wottbles^. 
The  luiui'ious  tjpagrapby  i»,  do  doubt, 
pleasuit  to  Ihe  pupils  wboec  diihk^  are 
in  tbo  lisi,  ami,  iodicuting  tlie  proapcrity 
of  tbc  cstEtbliHbmorit,  la  a  high  I  y-d  ignited 
motbod  of  kdrvrtiaiii^.  Tbo  dcup  philos- 
ophy of  education  thut  la  propoundud,  and 
the  higb-sounding  promises  of  wbat  is  to  be 
done  Doii  jesr,  dressed  In  imposing  rhcl- 
orii;,  are  agreeuble  lo  raiul,  bill  uusBfe  10 
trutt,  lu  they  uaiially  bave  a  Tory  looBp 
ri'UlIca  tv-ilh  lbs  Cicts. 

The  cntulu^uc  befori^  us,  however,  is  of 
quite  exceptionnl  churncler,  sod  hsi  iiitcC' 
citL-d  us  Dul  B  UiiIg.  It  is  ihc  result  of  > 
serious  anil  I'ameiit  vBurt  u>  carry  out  ad- 
viiiced  ideas,  aod  to  place  popular  educa- 
tion more  completely  upon  the  basis  of 
dclcniilic  principles  than  baa  hitherto  been 
deemed  praelii.'able.  la  eight  pages  of 
preliminary  Piplaiuliaa  of  the  eounie  of 
sl'iJy.  Prof.  Johonnot  has  giyeo  uj  a  brief 
and  eiL-ellent  cipoaitiaa  ol'  Ibe  undertying 
iiluni  of  the  new  edueaiina,  and  has  glvea 
ample  nnd  cogent  rea->ioDS  why  the  suicnees 
thuuld  baio  a  leading  place  in  our  inipi-ored 
systeDiii  of  mental  cuItiiatioD.  lJut  no 
amount  of  (beoriiiog  can  be  sufflcieat  here. 
What  we  wont  is  so  actual  uurrieuluni,  aud 
(he  practical  results  of  its  working.  Scien- 
liHc  edui'sdou  cannot  bo  conetruolod,  it 
inu^t  grow;  but  that  growth  can  only 
rume  ll^m  trial  and  eipcncnce,  and,  whnt 
we  *nat,  therefore,  is  Judicious  educational 
cipcrimenlers  lo  develop  the  new  cullure 
oud  allow  u'bat  it  is  capable  of.  They 
hare  vuti^red  baldly  upon  Ihis  pa[h  nt  the 
Wiirrensbur^  Normiil  .School,  iind  with 
tomethiug  like  an  ndcqualo  ajiprcciation  of 
Ihejual  eloims  of  fii'ientiflo  studies.  While 
It  u  rcnarJed  by  many  eduualors  as  a  great 
Btep  of  reform  to  recoi-niie  i^eience  at  oil, 
and  to  concede  one,  two,  or  ihreo  hours  a 
week  lo  some  branebea  of  it,  Prof.  Johon- 
not makes  it  the  prominent  and  fuudameDt- 
al  thing  In  the  estdbliahmeiit  over  which  he 
presides.  Of  the  several  lines  of  study, 
Koieriee  ooeupie«  the  first  place,  and  ia  a 
rvgular  dally  eierciM  in  enty  term.    "  In 


each  (cience  a  strictly  objective 
tioQ  is  ar«i  nutle.  by  which  Ihe  pu|41 
serves  tbo  objects  ami  faeU  UfOa 
the  science  is  foundeil,  ud  i*  M  to 
general  dnsaifieations.  Fardier  aloe^  to 
course,  each  science  is  treated  agawip* 
a  higher  plane,  IcaiUng  lu  mot*  mbua*  b- 
vestiguiioDs  and  to  bro*der  g<«M«li»lkw: 
and  in  severni  inataocea  the  tabjcvt  nwi 
three  times  belote  it  U  fiii«llT  iliinilriit" 
We  may  ndd  that  the  scientlSc  n»r*e 
brond  and  comptehenuve,  and  onr  ol 
features  of  the  plan  of  leaching  i*  tka 
planalioD  of  new  disooieries  aud  impDi 
result!,  as  fast  as  they  occur  in  the  tow- 
tific  world. 
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MISCELLANY. 

Cl0rta'>  CoBfl.— Tbc  comet  which  lately 
■Mde  tui.')i  a  Uiaplay  In  our  uorllicrD 
k«TclU  was  dlecoTcreii  bj  Co^pM,  al  Mar. 
>eiIlM,  on  April  llili.  When  fii-st  aepn,  the 
tmoleus  sad  ooma  lopctlier  had  a  diamelcr 
or  loo.lfOrt  milos,  the  comet  being  then 
l»3,'XKi,f»>0  mllea  frota  the  earth,  and 
iM.OOJ.iXKi  frnni  the  lun.  It  iriTels  round 
the  *iiQ  in  the  louie  direction  li  the  plnnctH, 
bil  in  an  orbit  the  plaue  of  which  is  very 
Mefa  inclined.  Of  all  ihe  planelarj'  orbits, 
OMpting  UiOM  of  the  asti^roide,  thai  of 
tuvarj  it  moat  oblique.  haTln^r  a  alant  of 
tmn  degrcei;  but  the  Inclliialion  of  the 
grbll  of  Ooggia'a  Comet  ix  ni^arlj  ten  tiinea 
la  graal,  b«ing  *et  do\ni  al  HO'.    Its  peri- 


helion posaigB,  or  nearest  approach  to  tlie 
dun.  nceurred  on  July  Bth,  when  it  cunie 
wilhlD  62,i1iiO,riOO  miles  of  lhal  orb,  and  it 
wiu  thi'D  moving  at  the  rate  of  1UU,U00 
miles  an  hour.  It  continued  to  approach 
the  earth  until  July  SOrh,  coming,  ou  that 
dat^-,  williin  ^6,000,000  mllea  of  ua,  nhen 
it  appeared  at  its  brightest.  Or,  accord- 
ing to  Prof.  ForLharat,  140  times  mora 
briiliuut  than  wheu  lir>t  diacoiered.  Of  Its 
tall,  the  same  BUlborily  says :  "  (in  June 
25lb  the  obscri'L-d  length  of  the  tail  was 
computed  na  3,000,000  miles;  on  July  lit, 
S,OlKj,000  miles;  00  July  13th,  12,000,000 
milen — on  increase,  afler  the  Ural  of  that 
moDih,  of  on".--t*cifth  per  day.  The  tail 
cODIinoed,  from  ila  Gr«t  appearance  till  the 
head  of  the  comet  ceased  lo  be  vinihlo,  10 
point  from  tlio  latter  directly  toirard  Ihe 
slttt  Beta  iind  Gnmma  of  the  Lesser  Bear. 
Alierward  it  moTed  slowly  to  the  westward, 
ao  that  it  i-overed  the  dipper  of  the  Great- 
er Boar.  The  speed  of  the  particles  leav- 
ing the  head  to  form  the  tail  was  etlimat«l 
■s  over  8,000,000  miles  per  day.  This 
bring*  the  particles  leaving  (he  comet  on 
Julv  41h  to  a  dislnnce  from  its  head  on 
July  2\lb  of  about  26,000,000  miles,  cor- 
responding at  the  latter  date  with  the  dis- 
tance of  the  head  of  tbe  comet  from  the 
earth.  Bui,  Ihoogh  the  toil  thug  sweeps 
over  sullleicnt  d]iace  to  cover  (he  inter- 
val between  the  nueleua  and  the  carlh,  the 
dircctiou  of  llie  tall  is  such  that  it  fails 
to  reach  us;  its  central  line  being  dia. 
taat  about  4,000,000  ^u1e^  and  the  edge 
of  the  tail  about  l,II00,00u  miles,  from  the 
earth." 

Concerning  the  theory  which  accouDM 
for  (he  formatioD  of  comets*  tails  by  a  I'a- 
pulsive  action  of  the  *im  on  the  matter  of 
Ihe  DUcleUfj,  Prof.  ParLhunt  ulso  writes,  in 
ibe  Tribune  of  July  2Bd:  "The  eiistcnCD 
of  a  rcpellini'  foreu  was  suggeeled  by  the 
fact  that  B  comet's  tail,  pointing  castirard 
when  the  comet  is  cost  of  the  «un,  pointa 
tiorlbward  and  wcMward  as  the  comet  It- 
self moves  around  to  the  nortli  and  west  of 
the  BUD.  Yet,  as  there  Is  no  coberenec  In 
the  tall,  it  is  evident  that  no  repelling  force 
IVom  the  sun,  when  it  is  to  the  etut  of  the 
sun,  can  have  any  Icudcncy  to  bring  it 
around  to  the  West  of  the  sun.    The  fact 
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is.  <lui  the  tail  which  Is  In  be  mc-o  to  ibe 
irc^i  of'hL'  ill"  1j  uoiiipoied  ofcuIircW  tJlf- 
fereot  malter  from  tlmt  which  win  Been  to 
tho  citsi.  The  fonncr  muiter  bu  hecD  rc- 
ptllcil  to  far  rmm  ihe  eun,  and  hu  been  h> 
exputili'il.  clini  11  has  become  invinble ;  and 
OT?w  Qmllor  hepu  repelled  IVora  the  DU' 
cleile.  formliJ);  u  neit  Mil  upon  Ihc  wealern 
sids.  The  law  or  rcpulaioQ  will  not  odIj  ai> 
oouoi  for  ttiis,  bat  for  the  foriuullon  ot  % 
tiew  tail  at  the  rale  of  SO.O00,O0i>  milpa 
per  iay,  k>  recorded  in  the  case  of  the  cotn- 
eti  of  IfiBO  and  181S.  The  iuat'"'t'"lo  ot 
ibe  comet's  tui]  ia  those  iUBlaovcS  was  alu- 
pendoua ;  but  its  vcloelTV  wia  no  less  us* 
toundiug.  It  eoniineiiced  to  move  a(  the  rute 
oT  8n,iKlO,OfiO  milci  pet  day;  but.  unlike  the 
motion  of  tho  comet  IWelf,  the  motion  la 
ttcoelcroted  ao  long  aa  the  repi-lling  Torre 
contiDUej  to  operate.  Tbcrc  is  no  nnard- 
llig  fares,  ns  In  the  motion  of  a  receding 
ODiuct.  Whatever  velocily  baa  once  been 
reached  ta  retained,  and  the  pa.nicle(  ara 
conatnntly  receiving  ui  accelerating  force 
from  the  time  tbej  leave  the  huail  of  Ihe 
e^mei,  abhoogh  the  amount  of  (he  acoeler- 
ating  force  nhich  ihev  receive  Aviil  gradu- 
ally diminlfh  as  Ihe  dinlanee  from  the  sun 
incrcnsea.  There  is  no  known  instance  of* 
cornel  coining  into  our  syetem  «itb  a  tcIq- 
cilj  niipronuhing  ihia  :  and,  na  tba  tail  of  a 
comet  i>  cbieHir  formed  after  it  baa  posted 
it!*  perihelion,  nhen  each  siieeeaslve  addition 
to  Ihe  tail  ia  impelled  with  le^B  Telacily  than 
thill  wbioh  atarled  before  It,  there  seems  to 
be  no  alternative  to  the  tbeorj  thai  Ihu  mat- 
Ivr  forming  a  comet'd  tail  U  ao  thoraugblj 
dilTuBed  in  apace  thst  It  can  neret  bo  ro- 
nnited." 

Aatronomers  appear  to  be  agreed  that 
Coggia'a  Comet  is  an  entire  stranger  10  ua, 
if  not  to  Ihopa  regions  of  apace.  It  was  al 
Qrat  surmised  that  it  might  be  tbc  unc  seen 
by  the  FrcQeh  miaslonariva  in  China  in  1737, 
Uins  maldnu  Its  period  of  revolution  137 
yearn,  liut  the  opinion  of  Prof.  Ilind,  as 
lately  ejfjre.sacd  in  .Warr,  ia  Ibal,  not- 
witbslAuiling  similaril;  of  orbit,  the  two 
are  not  yientical.  The  orbit  of  this  latest 
comer  has  not  bivn  deGnilelj  detvmiined, 
but  is  pronounced  eilhi-r  a  pambota  or 
hyperbola.  Aa  the  comet  nill  be  visible 
ill  (he  Southern  Iletiii>phere  uiilU  ilie  rnd 
of  September,  more  on  this  interesting 


point  win  probably  be  letnud  baftn  111 

final  disappearance. 

Brain  UrielopiMnl  U  thr  JUntlU,— 

Accordbg  to  the  ri-flwirclut  0/  Pruf,  tlaiiti, 
the  larger  mnmnials  of  ili.?  Tertliiy  fvioi, 
as  compared  with  thiar  eiisaing  rvpfrmt* 
tices,  Her«  sadly  defidoni  in  biatoa,  Tim' 
later  remaina,  faowevor,  alTard  eridrfti*  of 
iteady  Inipnivcmenl  in  tfaia  partlcolar,  TW 
miinimals  of  ihc  Eocene  all  bad  anuJlbnlta, 
being  little  iictler  provided  in  UJl  Mftd 
ihnn  the  higher  reptile*.    Tb«  lyp*  ^it 
of  the  largest  of  Ihe  Eoeetie  manmalia, 
IHuaetrai,  nearly  equaled  Ihe  elephinl  b 
hulk,  but  had  a  bntiu  only  alrnul  uDMlftdl 
the  aiie  of  that  iu  exisling  rhlmcHiian 
The  smallncsa  of  Ibe  eaiily  In  Ibt  vltiir 
genera  of  tbis  order  *aa  «qttallj 
able.    Tho  BroDtolJieriuin  of  Ibv 
Miocene  (a  Inter  division  of  ihe  Trrlfi 
while  equaliijg  the  dinocera*  In  liia.  itA 
decidedly  larger  brein-eatilj  ;  and,  hi  ib 
BtiU  later  strata  of  Ibe  PlioMnr.  ■  (|h4M 
of  mastodon  was  found  whicli  lll(*k> 
exhibited  !ncr«ase  of  braiD-dlmenuon*. 
envitj  approaching  but  not  eqiuiluc 
of  existing  proboMidi«n»,"   Th»  Tipi 
ungulates  of  the  Kocene  Iwd  (mail  lit 
eavitie^,  much  fmaller  Iluu  Ihtar  sUn 
Miocene  Hhinorcrotidn.    The  FlieMHH^ 
rt^ulnlivcs  of  the  latter  (rrosp  haJ  «A 
developed  liraini*,  but  proportiooall}  1001* 
than  living  ipeviea.    A  aimllar  pNynaM 
in  brain-eapaeity  acema  to  b«  Wfll  umW 
in  the  equine  mammal*,  e«pertaU<  ftmtln 
Eoceoe  Orohif^tia,  Ihtoagh  Mtohippi 
Aiiekil/iiTitim  of  ihe  MioMae,  l^niff 
and  Hipparion  of  Ihe  PUncwM,  M  Ik  I* 
cent  EqfMji.    In  other  groti)ia  of  uWmK 
likewise,  90  fur  ni  obserred,  the  skMoIlt* 
hrnin  shows  a  correspanding  yaeram  k 
the  successive  subdiviuoua  of  llu  TnUsn 
These  fools  bare  a  »ery  iniputtaol  bwH 
on  the  evolutkm  □(  mammals,  uii  if 
inleresting  field  for  hirtW  iDTrailfykaL' 
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TbF  PrabndT  llBtean  «f  NaUol 
tory. — We  loam  from  ibe  Coltr^  f 
that  Ibe  Pealxidy  Museum  of  Vatunl  H* 
lorr,  eoniiecteil  wlUi  Yale  ColleffB,  li  'e  l« 
•.-nmmcnced  nl  mice.    The  biilKIInc;  *M 
complete,  will  Iw  SS()  fceC  In  laorlb. 
present,  only  one  irtiig  b  to  be 
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iae  9U0,O00,  «tili  a  ground. pka  of  lis 
bj  100.  Il  will  bo  of  briuk,  «ilh  out- 
Hcme  trImiuingB,  lUid  strklly  fire-praof ;  uf 
three  ttori(«,  nilb  high  bnAc^inml,  makiog. 
Tirtuollj,  four  stories,  Thia  btiaciHont  will 
bo  Urgel;  duvoled  10  the  laliibiiion  of  foB- 
■il  ft-jtprints.  The  Bral  slory  will  bo  cle- 
Tot«J  to  91  locCure-room  luid  a.  mincrulogi- 
n\  cabinet ;  the  second  to  gtfology,  with 
the  fossil  lertebrttfS  from  the  Kocky  MouQ- 
lains  ;  the  Uiird  to  zoulog],  utd  tho  Bttio  10 
ircbiBolu<:y  and  ethiiulogy.  The  funds  for 
Ibc  erection  and  niiiinlcaaacc  of  thia  ioall- 
lutjon  were  fiii-aMbed.  In  1860.  by  the  Intt' 
George  Finboily,  who,  by  deed  of  gift  dated 
October  23d  of  that  fear,  gave  £150,000  to 
Profs.  J.  D.  Dana,  0,  C.  Unreb,  B.  SiUimin, 
Q.  J.  BruEh.  and  three  ulhera,  In  trust  "  lo 
foaod  Uid  mainlain  n  Muneum  of  Nntural 
History,  ce)>edaUy  of  the  dt.>p[irtuieQls  of 
Eoologj,  geology,  and  mineralogy,  in  con- 
nection with  Ynle  CoUej^e."  The  present 
earators  of  the  Bcrcrid  departments  of  the 
MuMiHD  are  Prof.  Bnish.  of  the  miDcratogi- 
cal.  Prof.  Harsh,  of  the  geological,  md  Prof. 
A.  E.  V«rriU,  of  the  zoological  department. 

^  The  noTfBuit  of  Stwwsu— The  Ameri^ 
J'lirnat  nf  Srinia  for  July  contnina 
Pari  I.  of  an  able  puper,  by  Prof  Loomis, 
mtitled  "  Ite^ulta  derived  froiii  un  Eiami- 
twtioD  of  the  United  t^tates  Weather  Mapa 
for  18T3  and  1873,'' ™ad  before  the  Na- 
tioDBl  Academy  n(  Sciences  in  April  Inst. 
The  weather-mapa  which  fumislied  the  data 
fbr  his  ctaminatioD  exhibit  etonn.patha  for 
314  dny4,  The^e  be  hoa  caref^dly  tabu- 
lated and  ttasdified.  The  course  arid  veloci- 
ty of  Ibc  storms  for  each  manlh  are  given, 
ihoving  that  the  average  velocity  in  for. 
Vanl  inovcmcnt  waa  SU.6  milea  per  hour, 
that  the  greateat  average  velocity  in  any 
tDODtfa  Wa4  in  February,  it  being  SI  miles 
per  bour :  the  lowest  wax  in  Anguet,  when 
the  was  IT.7  milea  on  hour.  It  also  ap- 
pears that  their  formii  c!  movement  greater 
in  wlhler  than  in  Hunmier,  But  some  atoaia 
■Dore  with  Mctptionol  velocity.  Thus,  in 
Vay  in,  187n,  a  RIomi-centre  advanced  l.SUU 
g^lvs  In  twenty.funr  hoiirn.  while,  in  other 
Ibere  wu  do  forward  movement,  and 
atOtln<4'i]tra  remained  aldtionary  for 
(•raly-four  hours.    The  average  direction 

■f  iba  aunu-patlw  for  two  jeara  was  6° 


north  of  cast  ;  ia  Butnmcr,  ready  duu 
east;  in  winter,  more  nnrtlinurd  ;  but  moel 
nocthwdrd  in  full  and  spring.  In  October 
the  diruclioii  was  SI'  north  of  co^l.  In- 
stances oei:iirrud,  however,  in  which  ttorms 
moved  north-northneat ;  and.  on  the  lUli 
of  April.  187S,  a  atunn  in  the  Uiaiii^Bippi 
Valley  moved  in  every  diteelioa  In  a  little 
more  than  twenty-four  hours. 

Prof,  Loamis  carefully  studied  the  couses 
which  nppeor  to  influence  the  velocity  and 
direction  of  stomiB.  Of  these,  minlnll  ia 
important.  It  is  found  Ihiit  the  area  of 
rainfall  citends  farther  on  the  eustcrn  than 
it  does  on  the  western  side  of  a  atorm- 
Ocnlre  ;  ao  that  the  roin-arca  is  n  long  oval, 
the  longer  diameter  of  which  ia  in  or  nearly 
in  the  direction  in  which  the  b-tonn  is  mov- 
ing. Ulia  ia  true  of  most  of  tlic  stomiB 
which  traveree  the  United  Stutea.  This 
rain-arcu  extends  to  on  unuaual  diBtacee  on 
the  eastern  aide  of  a  alorm  when  it  la  nd- 
vancing — Ihc  average  citent  being  about 
BOO  miles. 

By  the  condeosation  of  vapor  castmrd 
of  the  storm,  )i.  in  a  measure,  uakea  its  own 
way.  Thus  the  linromeler  continually  fnlls 
in  advance  of  it,  announcing  ita  rL[)proDeh, 
hut  ri^ea  as  the  storm-centre  is  piiat.  The 
conditions  by  which  a  alorm  ia  sue tuined, 
and  which  are  present  before  or  iu  front  of 
it,  cease  to  eriat  in  its  nnke.  liistnuccB 
occur,  however,  in  which  iuereoscd  veloeily 
and  condenaation  in  the  wcBtem  quadrant 
of  a  stornj  sol  back  the  storm's  centre,  and 
give  it,  for  a  time,  a  retrogrnde  inotioiL 
The  wind  on  the  western  quarter  of  a  storm 
UBunlly  blows  with  grester  velocity  by  about 
22  per  cent  thnn  It  doett  on  it«  ea'tem  quod- 
ranl,  siid  this  is  ■  means  by  which  the  for- 
ward motion  is  retarded  ;  and  it  Is  found 
thot,  when  the  wind's  velocity  in  the  weal- 
cm  quadrant  ia  44  per  cent,  greater  than  in 
the  eastern,  tho  storm's  forward  motion  la 
seven  milea  an  bour  lees  than  its  avei«ge 
rote  of  progress. 

The  atmosphere  in  llic  storm  cirenit 
moves  inward,  bul  also  upward,  to  the  cen- 
iml  region  of  tlic  storm,  which  is  Buppot^ed 
to  be  from  one  lo  two  niiles  stiore  the 
earth's  surface.  At  this  elevation  atmos- 
pheric movenienta  are  greatly  increased  In 
velocity.  Thus,  nt  the  Buwliiit  of  Uobnt 
Washington,  the  velocity  was  2tl  miles  U 
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hour.  or.  compHred  irltb  thai  al  ibe  level 
of  (he  tea,  as  S.R  lo  I.  B)'  cotopnring 
Oil-  volocilT  of  the  wind  B(  IhiS  clumtioii  in 
Lho  ilireiilion  which  the  storm  mivsni-M 
with  ihc  velocity  of  Ibe  storm's  sdraate, 
Pnif,  Loomia  is  enabled  to  dinluce  ■  uieikS- 
iire  of  tbc  foroc  of  tlio  upirnril  movement 
of  the  centre  of  u  etorm. 

Stunue  arc  diriileit,  bjr  Prof.  LoomiB. 
into  two  cbusei.  Those  of  tbe  first  cliua 
trBwffso  'he  continent  norlhword  of  the 
foffith  parallal;  many  froin  the  remoie 
we^t  roaeb  the  grent  Kkt's  Superior  and 
Uiiron,  and  sbow  a  decided  iitcfercnce  for 
Ibat  region.  Some  of  these  bate  their 
origin  nmoDg  tbe  Kockv  Hountaina,  and 
Biinie  coiue  from  the  mountains  of  Oregon. 
Those  of  the  eccond  class  originate  chiefly 
wtsstward  of  the  moutb  of  the  Miasiaai[ipi, 
and  move  nearly  northcoBt.  These  com. 
prise  only  al^out  one-!ii(h  of  the  whole 
Tiumher,  but  include  some  of  the  violent 
OjoloDM  whioU  travorac  our  coast 


NOTES. 

CoRMtiTioif.  —  In  the  article  on  the 

"  Derclopniont  of  PsycholoKT,"  in  tbe 
Augual  niiuibcrrpoirc  41T,  n  long  pnaaage 
is  raprufiented  *■»  i|iiO[ed.  The  ^uAation 
is  an  error  of  ihe  printer. 

The  Nntioiial  (Britiabl  Aisociniion  fur 
till?  I'fonioiioh  of  Social  Stieiice  will  astem- 
bli'  at  liluHuOH.  Sejilember  SUtb,  and  will 
be  in  fe^sioii  till  Ot-lober  7th.  Prt-eldent, 
the  Earl  of  Rosi'berry,  The  presidents  of 
departments  are:  Jurisprudence  and  Amend- 
ment of  tbe  Law,  Lord  Moncriell':  Repres- 
sion of  I'rime,  Frederielt  Hill ;  Education, 
Lords  Nnpicr  iind  Ettriek  ;  Bealtb,  Ljon 
Flayfalr;  Economy  nnd  Trade,  Sir  George 
CampliclL 

At  the  summer  liisttibution  of  prizes  at 
Cniversily  CollC("e,  Lomlon,  the  first  and 
aveoad  places,  in  Itie  mixed  olas!:  of  juris- 
ppiidencc,  were  both  held  by  ladies — Miss 
E.  Ornie,  irhn,  two  years  a^o.  Look  tbe  prize 
In  piilitieal  econorur.  comiu)!  out  first; 
while,  in  ibe  mixed  clasa  of  political  ecao- 
omj.  this  year,  a  lady  look  tbe  foutlh  cer- 
lifleale. 

Mk.  Lice>  first  gin  to  the  California 
Academy  of  Sciences  was  a  piece  of  land, 
worth  |2Sn,iXWt.  By  his  recent  deed,  bo 
provider  the  incsnB  fi>r  the  erection  of  a 
euiiable  b^iilding  for  tbe  Academy,  lo  cost 
■bout  *2S0,<mi.  Tbis  is  not  alL  The  in. 
ititullon  is  provided  bj  tbe  generotily  of 


Mr.  Uok  with  am|i1e  ftind*  Ia  puic 
bo'>ka.  volkvtiuDB,  eiu  ,  and  to  carry 
the  -\cadeiny  fin  a  firm  tiaaia.  Tb» 
of  the  gifts  lliuR  made  lo  Ibia  one 
tutiou  amounia  lo  over  an«  iniUUni ' 

It  ia  reported  that  the  IlkgUmr* 
tatrii,  Ibe  worst  of  gr*pe>Tii>*  peila,  kat 
made  ila  way  into  Aosmlia. 

Anotbib  mounlain  of  Iron-ore  has  bMa 
discovered  in  Missouri.  A  ahalt  has  bfo 
:<unk  OQ  Sliephcril  Moiiiitiiin.  wblrh  itt 
passed  alroBdy  Ibrough  70  f<>M  o(  alnoM 
solid  ore,  and  the  quality  of  tlM  ilcpaalt  I* 
iiuprovinu  BB  ibu  shaft  goes  down.  Shap- 
herd  Mountiiin  Is  atiDot  six  uiiln  souUi  of 
the  famoua  "  Iron  MonulaiD." 

A  niapATCS  from  Denver,  Col.,  datdi 
July  SOlh.  slate*  that  the  IbrPc  t^miminb- 
ical  divisions  of  Prof.  Hajdcn's  Ki)<tii<iiiL^ 
Expedition  had  already  taken  tbc  firl'l,  '"i 
Prof  Gardners  party  waa  soon  to  r<ilJo 
Dr.  Uaydun,  wiiU  his  selected  pa",*, 
review  [he  whole  ground,  vii.,  ilmt  iiri 
Colorado  Boutb  of  the  lOlli  fmriJii't, 
west  of  the  Park  Hange.  The  afwlM 
includes  fifty  pcrrana. 

The  large  and  viliinMe  eiillM'llnii 
natural    history   specimens  fvneumi 
iJ'Alljertia  during  bis  reei-nt  irsiiii 
New  Guinea  bos  been  purchased  t.;  l 
Italian  Govoiimicnt.     D'AIIierUi  liiiAiib 
Koon  to  return  to  New  OiniiM  to  nnttiM 
bia  fcaearcbes. 

A  Tsn-  drops  of  nil  of  bitter  almenJi  M 
a  litilc  sawdust  will  •*rve  as  a  fBni  t<r- 
sertBlire  of  insecW.  Place  tbe  iuHrti  viii 
Ibe  prepared  sawdust  in  a  heiio(U<^ll' 
seali-'d  Husk.  Inseeis  have,  "t  lhi>  rtji 
bcpn  sent  from  Ceylon  lo  Fr«nw,  004  ««" 
Ihev  rcnchod  their  deslinatioD,  irfr»  iffl 
so  Sciible  as  to  permit  of  ihelr  liriaf  I"- 
pnred  and  mounied,  thougji  iliej  hsJ  t*™ 
collected  months  pnvioualj. 

Tdree  thousand  acrea  oT  BOWn  brt 
been  pilunted  in  Callfnmla  tliii  yiai.  s") 

the  pru*pocta  ore  good  for  an  aliuuJsrt 
yield. 

At.pno'in;  na  Ca!iiHiu.a,  the  einlBini 
aniBl  of  Geneva,  bos  bei-ji  eleclcil  fi'rV 
Associolc  cjf  llie  Krvneb  Ac»d<-iiinif  Si'irot* 
as  Hucceasor  of  the  liile  Pnif.  AguSlit 

Two  scientific  pipnlltlona  are  lowlW' 
from  Arch anci't  neit  summer,  otn-  lorirl'"' 
the  tracCJS  of  nncienl  Kla'''*"" 
Lapland,  and  the  oilier  lo  pursue  lovl'tf^ 
investigutions  on  ibe  shora  if  the 
Sea. 

Pb.  PuriTT,  an  eminent  phyricis* 
high  Butiioriiy  on  the  snbji-ci  of  wiin,»^^ 
"Ci'  iliicl  man  mu>l  dtink.  will  drink.  •»* 
ought  to  drink  -,  but  It  (bould  t>«  win.' 
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THE  FOSSIL  MAN  OF  MENTONE. 

Bt  TIIEODORE  OILL,  M,  D.,  Pb.  D. 

[E  alU-ntinn  of  all  tbe  readers  of  The  Poppi^  Science  SIostb^ 
Lr  lias  doubtless  been  allriicled  by  the  noticeu  of  the  diBCoveiy, 
bjr  M.  Hivifire,  at  several  times  within  the  last  three  years,  of  more  or 
len  complete  fossil  skeletons  of  man,  deeii  in  ibe  floors  of  caveniB  near 
tho  lown  of  Mentone.  This  town,  formerly  tolerably  well  known  aa 
A  Wftti'ring-place  on  the  Mediterranean,  in  Italy,  but  near  the  present 
FitiTich  b.^nndary,  bids  fair  to  be  best  known  to  the  readers  of  our  own 
ei»]r  in  connection  with  the  primitive  hislory  of  our  race,  and  as  the 
ffrpulchre  from  which  havo  lii-en  exhumed  the  oldest  skeletal  remains 
of  represent  stives  of  the  genus  Homo,  Of  the  lirst  discovered  and 
i!ti  ■  ■  '  I  of  tbese  skeletons,  as  well  as  still  the  most  complete,  we 
til  ..  ;  rjt  an  account,  accompanied  by  a  copy  of  the  plate  attached 
to  the  special  monograph,  by  M.  RiviJre,'  descriptive  of  it;  the  pres- 
«it  Boconnl  is  almost  confined  to  a  critical  analysis  and  rhumi  of  tbe 
faeU  embodied  in  the  monograph,  the  consideration  of  the  more  re- 
cent discoveries  beinfr  best  deferred  to  a  future  time,  when  tbe  new 
fwU  vill  doubtless  be  detailed  in  a  succeeding  part  of  the  monograph, 
u4  this  course  seems  to  be  the  most  advisable,  as  no  additional  facts 
hirt  been  discovered  which  will  essentially  modify  the  conclusioos 
u4  arguments  herein  urged. 

The  monograph  referred  to  was  anticipated,  to  some  extent,  by 
pttbKcation  in  lb>-  "  Archives  dos  Missions  Scientifiqiios,"  pablisLcd 
bjr  tbe  Frcnob  Ministry  of  Public  Instruction,  and  is  itself  issued  as  a 

'  Ptvouii'rle  •Van  ^rjiinlolti^  bunntin  de  IV^poquc  palioliihique  dnite  l«i  cavcmue  ilee 
BMHuM-Rnuxr.  Jiles  (irolic*  de  Mcnton,  par  Enjiff  Rivi&ro.  ATeo  deui  pbotoj;™pWc«, 
fU  n.  Aofiivii  Fl  Itiuligoet.  ?Bris:  J.  B,  Bulllium  et  Gls.  Ucnion :  chuz  I'jkutcur, 
IflM>  Tic  jiIbIc  hiTcwiili  ipivn  U  a  copror  one  of  thuBc  BCconipaDyiiit;  M.  Rn-icre's 
oianwlr,  (iiJ  ana  engrared  i'ii|)c-cinllr  fur  ihc  new  tiiltion  of  Frot.  Uans'ii  "Uanuat  aC 
O^i^fj,"  to  'III'  [lubli'hrr^  of  nbich,  MtfsrH.  Ivinoti,  Btakcmiui  &  Tuylor,  w  are  ia^ 
iAiad  tor  tlis  uAi-  of  li.  4to,  61  pp.  Tiro  plslus. 
roi.  v.— 41 
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tirst  part  of  a  vrork  wlik'Ii  tlie  aulbor  hopes  to  be  al)le  to  complrti 
mi'lcr  tbe  pnlronago  of  hia  government. 

Xinc  caverns  are  now  known  to  exist  about  Mentonc ;  tbcfti-  uM 
noticed  by  our  author  in  inverse  aequonce  to  their  uumWrs  (i.  e.,  tsW 
last,  first,  anil  so  on).  Id  the  fourth  (Cavome  da  CaviUon,  or  Bnnua 
ilu  Ciivillou)  the  skeleton  was  discovered,  and  in  it  the  inosi  c"i 
|)1ete  exploriitions  have  been  prosecuted;  the  entrance  Has  Moc 
up  till  tbc  com  men  cement  of  this  century;  it  is  about  7  imlrt-K  ( 
feel)  wide  at  the  entrance,  nearly  19  (62  feel)  deep,  niid  35  or 
(aay  50  feet)  high.  The  soil  is  composed  in  great  part  of  unhci, 
remains  of  a  former  cooking-place.  For  more  than  three  nitnilhs 
Riviere  pushed  his  investigations,  unearthing  the  remains  of  anim 
shells,  and  bone  or  stone  instruments,  and,  at  lust  (on  the  SOth 
Blarch,  1872),  was  rewarded  by  uncovering  n  human  foot,  at  a  dej 
of  betwecii  0  and  7  metres  (20  feet)  below  the  original  f!<Kir  of  tin 
cave.  Couiinuiug  uninterrupiedly  and  with  die  greatest  care, 
eight  days,  hia  excavations,  he  finally  exhumed  almost  the  rnti 
skeleton.  The  skeleton  was  recumbent  on  its  loft  aide,  leogihwisc 
the  cave,  near  the  right  wall,  and  about  seven  metres  from  the 
Initice ;  its  attitude  was  th.tt  of  repose — that  of  a  man  wimm  sail 
and  painless  death  might  have  i^urpriscd  in  sleep;  so  says  M.  Kivii^ 

The  skeleton,  when  studied  and  compared  with  those  of  rwent 
types  of  mankind,  exhibited  (so  far  as  we  can  learn  from  tlir  mcmuii) 
no  differences  other  than  of  such  kind  as  can  be  demonstrated  in  any 
large  eolleclion  of  skeletons  of  the  various  existing  races  ;  the  bd^bt 
was  above  the  average  (and  it  Is  a  pity  that  it  was  not  compared  irii 
one  that  approximated  it  more  in  size  than  the  one  used  in  coiiipii 
son)  ;  the  arms,  legs  aud  feet  furnished  no  unusual  proponiims,  eilbi 
in  ratio  to  the  body,  or  their  own  constituents — that  is,  foroann  19 
hnmems,  lower  leg  to  thigh,  etc. ;  the  vertebral  column  and  ribl  w»f* 
normal ;  the  skull  was  equally  normal,  save  as  to  the  orbits,  who" 
transverse  diameter  was  somewhat  greater,  and  vertical  \ffs  tliin 
usual ;  in  short,  as  far  as  we  can  ascertain  from  our  author,  had 
skeleton  been  found  in  an  ordinary  graveyard,  no  anspicioD  woolJ 
have  been  entertained  of  its  great  antiquity. 

But,  in  the  superincumbent  and  surrounding  earth  (oshw)  w 
found  fiint  aud  bone  instruments,  and  the  remains  of  various  aoiiulf 
which  no  longer  exist  in  Europe,  or  are  altogether  extinct :  among 
latter  (assuming  tlie  correctness  of  their  determination)  were 
of  a  piuitlKr  {FiiU  antiqim,  Gerv,),  the  tichorhiiie  rhinoccrtifi,  » 
mot  {Aiv'omys  jirhnigeuia,  Gerv.),adeer  (CcrciM  Cor«(cnnM«,  (terr. 
and  a  goat  {Ciipra primigenia,  Gerv ).    The  tichorhine  rhinocer»,M 
is  well  known,  although  now  extinct,  has  been  found  embalmr^ — 
and  all — in  the  ice  of  Siberia,  and  must  have  survived  long  afl-'r  toia 
bad  evigiiiiited.   The  other  mammals  cited  require  further  mudy  l*to» 
Ibeir  specific  claims  can  be  regarded  as  fully  established  Aa  to  iboM 
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epecies  formerly  existing  in  Eiivope,  but  wliitb  slHI  live  uudcr  sftnt- 
what  mollified  forme,  and  rcslricted  to  other  lands,  are  tlie  lion,  from 
which  the  FelU  spelaia  is  scarcely  distinguishable ;  the  spotted  hyeaa, 
with  which  the  Hymna  spclu'd  has  been  identified ;  and  the  bear  of 
the  ancient  caverns,  which  differs  (mj  far  as  has  been  shown)  only  in 
its  larger  size  from  the  oommon  bear  of  Europe,  and  for  this  reason 
(and  this  only,  apparently)  has  it  been  identified  with  the  grizzly  of 
America  ;  and  on  similiir  grounds  only  (i.  e.,  snperior  size)  have  aorae 
remains  of  a  stag,  found  in  the  cave  of  Mentone,  been  referred  to  the 
living  wapiti,  or  elk  (  Cervns  VanadeimU)  of  America.  With  reference 
to  those,  it  must  be  remembercrl  that  the  progenitors  of  onr  living 
forms,  both  in  America  and  Europe,  were  appreciably  larger  (as  has 
been  shown  by  Baird  for  the  mummals  of  the  Carlisle  cave)  than  (heir 
modern  descendimls,  and  the  American  contemporary  of  the  stag 
Iinnted  by  the  Mentone  man  was  considerably  larger  than  its  living 
representative,  and  consequently  than  the  animal  living  in  his  own  land. 

So  far,  then,  as  yet  appears  from  our  knowledge  of  the  skeleton, 
nnd  the  forms  found  in  assuciiitton  with  it,  it  can  only  be  regarded  as 
Very  ancient  from  an  historieal  (and  not  a  geological)  point  of  view. 
Its  possessor  lived  in  the  midst  of  a  fanna  most  of  whose  representa- 
tives still  live  in  forma  no  more  modified  than  are  the  eiisling  races 
nf  the  genns  JTomo  compared  with  himself. 

Bnt,  on  the  other  hand,  that  his  antiqviity  is  great,  and  that  he  lived 
under  conditions  quite  different  from  those  which  verbal  history  has 
preserved  for  ns,  appears  to  be  indubitable ;  if  many  of  hia  associates 
Mill  live,  it  is  under  considerably  modified  forms,  and  other  species 
Pooiistent  with  him  (such  especially  as  the  lichorhine  rhinoceros) 
ceased  to  exist  before  man  had  begun  to  record  the  e.iistence  of  even 
the  airanger  forms  of  animal  life  ;  and  how  that  man  and  his  fellows 
tnini^tcred  to  their  needs  is,  to  some  extent,  made  known  to  us  by  the 
objerts  of  their  handiwork  preserved  around  the  remains  of  the  dead. 

Tlicse  were  either  of  bone,  or  deer's-horna,  or  of  stone  ;  the  former 
Were  relatively  few,  and  are  referred  to  by  M.  Rivitre  as  arrow-heads, 
pins,  needles,  chisels,  sleeking-tools,  and  a  Idton  of  command  (nicf) 
Dude  from  the  principal  left  metacarpal  of  a  horse,  perforated,  and 
•apposed  to  have  been  carried  around  the  neck ;  the  stone  implements 
w*re  much  more  numerous,  and  represented  by  scrapers  or  graters, 
Vins,  arrow  or  lance  heads,  diaka,  knife-blades,  and  hammers.  The 
workmanship  was  quite  rude.  Tlic  great  predominance  of  ruminant 
(ilwr,  goat)  bonea  suggests  their  favorite  food  :  that  they  nsed  fire  is 
nbvious;  and  the  numerous  long  bonea  of  auimala  split  lengthwise 
lund  only  five  out  of  more  than  ten  thousand  were  not)  plainly  indi- 
fnte<l  that  they  naed  the  marrow. 

We  may  now  pause,  review  the  evidence  thns  briefly  referred  to, 
and  inquire  what  gain  has  resultefl  from  the  discovery  of  the  fossil 
nan  of  Mentone. 
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On  the  one  Uaud,  we  had  the  evidence,  in  the  remains  of  miiTi 
his  workmanship,  aasodated  with  all  the  characterislic  aDimal  rema 
referred  to,  that  man — man,  tiiinking  and  cnpable  of  a])plying  biii  f< 
CL'ptions  to  fabricatiima  for  his  uses — waa  conttmpornry  with  the  • 
animals,  the  tichorbine  rhinoceros,  and  the  mamiuolh  ;  and,  If  the  < 
ilence  is  perfectly  authentic  (and  no  doubt  hae  bfen  exprt-sst'd),  ll 
he  was  cveu  prone  to  embody  his  concept  ion  a  in  nidi<  pictorial 
Thus,  man  had  for  some  time  been  generally  acknowU-dgitl  to  In 
existed  at  least  as  far  back  as  can  be  claimed  for  the  man  of  Mentis 

On  the  other  hand,  the  skeletal  remains  of  the  mau  of  that  |>i'r 
were  altogether  too  fragmentary  to  allow  of  any  dt'Snite  opinion  asj 
hia  structural  characteristics.  The  data  for  buch  opiiiioQ  have  aa 
been  rendered  available  by  M.  Rivitre's  discovery;  and,  atthougli  1 
has  not  yet  published  positive  detail},  the  negative  results  affbrdtih 
indicate  that  the  fossil  man  was,  in  all  respects,  a  typical  man,  pcrlm 
even  differing  less  from  his  successors  in  Europe  than  do  some  nil 
existing  races.  It  is  at  least  very  certain  that  he  bad  no  decided  i 
like  characteristics.  Even  more  1  He  was  man  to  excess  !  The 
portions  of  the  fore  limb  to  the  hind,  and  of  the  median  and  disu!  JK 
tioDs  of  each  to  the  proximal,  so  far  from  proving  a  condition  ii 
mediate  between  man  and  the  apes,  or  emhryooic  or  juvenile  boo 
ity,  or  even  affinity  to  the  negro,  indicate  that  be  was  more  unhkril 
upes  in  such  respects  than  are  some  of  the  existing  races;  nor  is  i! 
evidence  rebutted  by  any  characteristics  of  the  ekull,  the  dentilloa 
otherwise,  so  far  as  the  testimony  allows  us  to  judgt.'. 

So  much  wild  speculation  is  rife,  and  enthusiastic  anthropokig 
arc  so  much  carried  away  by  a  vague  idea  of  some  startling  ilifiwcr 
that  may  be  at  any  moment  made,  that  a  counter-irritant  may  not  U 
misplaced ;  and,  where  so  much  prophecy  has  been  indulged,  a  litth 
from  ourselves  may  be  pardoned. 

With  the  evidenees  of  the  existence  of  man  specialitvd  u  nttrhitl 
he  is  now,  at  a  period  so  early  as  lie  is  known  to  have  lived,  ill*  frafri*! 
ly  loo  rash  to  assert  that  it  is  useless  to  expect  to  tind  any  etidvui'c  | 
bis  simian  origin  in  any  bones  exhumed  in  the  later  lormatidDt  ml 
Europe,  and  much  less  in  America.    And,  in  view  of  the  negative n^l 
salts  of  the  extensive  paleonlological  explorations  made  in  Euro|<r,  ill 
is  almost  as  unlikely  that  any  such  remains  will  ever  bo  foiini!,  fVfal 
in  the  anterior  formations.    The  ansiona  may  therefore  contMiii'li'*! 
with  a  happy  serenity  the  explorations  made,  for  every  skeloloa  fooml 
in  its  perfect,  man-like  featares,  will  not  only  disprove  the  eiitlrtif 
of  the  dreaded  intermediate  link,  but  will  add  to  the  value  cf  lb 
negative  evidence  against  the  existence  of  such  s  link — thai  is.' 
Europe  or  America.    And,  on  theoretical  considerations,  this  is  nb 
might  be  expected. 

IJiit  it  would  be  altogether  too  rash  to  predict  that,  bccauwno 
such  ei'idenoe  will,  in  all  probabiiiiy,  be  afibrded  by  Europe  or , 
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108,  tlie  evidpocp  of  the  iutermeJiaie  link  will  never  be  fumislied.  Let 
it  be  remciubered  ibat  the  preseiit  homo  of  llie  anthropoid  upea  is 
simoat  entirely  unknown  in  a  paleoutological  point  of  view.  When 
Africa  or  Asia  shall  have  been  half  as  well  explored  ae  Europe,  or 
even  America,  it  may  then  be  time  to  predict  that  such  evidence  will 
never  Vie  forthcoming.  But  it  ia  not  likely,  either,  that  the  interme- 
diute  link  will  be  of  very  recent  origin  ;  it  may  be  found  to  have  lived 
ID  the  same  epocU  as  did  the  Oreodonta  nud  Titaiiothercs  of  America, 
or  (exact  aynchronism  is  of  no  account  here),  as  the  antelopes  and  Hel- 
iadolberes  which  ranged  in  mioccne  days  tlic  plains  where  now  Athena 
standa ;  possibly  even  then  the  anthropoid  Pithecoid  had  develojicd 
far  into  the  pithecoid  Anthropoid, 

Bnt,  however  this  may  be,  the  anthropologist  who  expects  lo  find 
the  evidences  of  man  in  a  much  less  apeeiiilized  condition  than  he  now 
exliibils,  in  any  very  recent  formation,  in  either  Europe  or  Amer- 
ica, muist  base  his  Epeculations  on  something  than  known  facts, 
nnd  even  in  the  face  of  zoological  and  paleoutological  evidence.  Sor 
is  it  at  all  likely  that  the  W-iny  who  could  fabricate  tools  and  hunt 
wilb  weapons  the  animals  that  were  his  contemporaries  cuidd  have 
boen  very  much  less  man-like  than  existing  man.  But  we  are  now 
passing  the  border-line  of  uiduciion  from  facts  to  speculation. 


MICROSCOPIC  ARCHITECTS. 

Bi  Vba.  MAST  TBEAT. 

THERE  Is  a  world  of  hidden  beauty  of  which  we  can  form  no  con- 
ception without  the  aid  of  the  microscope.  This  instrameiit 
rtvcals  a  real  fairy-land,  of  which  we  may  sometimes  have  dreamed ; 
bai  our  wildcat  fancy  is  more  than  realized  by  the  glimpses  it  alTords 
of  wondi'rfully  beautiful  plants  and  animals.  Here  is  a  world  teem- 
iiig  with  life  and  animation,  whose  inhabitants  seem  to  possess  skill 
And  intelligence,  and  have  worked  on,  unnoticed,  for  ages  atiJ  ages. 

Some  of  these  tiny  animals  are  architects  of  no  mean  order,  build- 
ing iheir  abodes  of  neparale  bricks  or  pellets,  laying  them  in  tiers,  as 
%  ma«on  or  bricklayer  would  build  a  house.  One  of  the  most  beau- 
tiful of  these  animals  is  the  Brickmaker  (Mdicerta  ringena).  Fig.  1 
represents  it  as  seen  with  a  magnifying  power  of  100  diameters.  It 
WHS  known  to  Leuwenhoek  nearly  two  hundred  years  ago,  or  about 
Ilie  beginning  of  the  eigbteciith  century.  A  few  years  later  Linniens 
iat>nli<ins  the  ninrvelous  beauty  of  this  tiny  workman,  and  comments 
Djmn  the  regularity  and  beauty  of  the  house  in  which  it  dwells.  If 
ihtsc  early  observers  found  so  much  to  admire,  with  the  imperfect  in- 
tlmments  of  that  day,  bow  much  more  are  wo  enabled  to  see  clearly 


THE  POPULAR  SCIENCE  MOXTBir. 


Fia.  1 


HeUitibu  Buans.— u.  Ajiiiurunit  lor  uiimlillus  Uitk  I  moath. 


MICROSCOPIC  ABCHITECTS. 


647 


the  wonderful  viBione  preBented  to  us  by  the  greatly  improved  miciQ- 
icopeg  of  to-day  1 

Althoiigli  Melicerfa  ringtns  was  known  bo  long  ago,  yet  llr.  Gonni' 
Mraa  the  fn-sX.  to  describe  the  manuer  of  ita  building  ita  nbode.  Tim 
few  who  have  madu  these  mieroaeopio  crealiirca  a  study  have  recorded 
their  labors  iu  many  volumtfl,  scarcely  attainable  to  the  ordinary  lovtr 
[>f  natural  history. 

The  auimals  figured  and  described  here  are  as  seen  through  a 
binocular  microscope,  with  a  magnifying  power  of  160  diameters, 
rbis  power  enables  us  to  clearly  define  each  separate  brick  in  the  tube 
sf  Melicerta,  and  to  note  the  firmnenB  and  regularity  of  the  structure, 
Although  built  of  round  bricks,  yet  it  is  so  constructed  that  there  are 
no  interstices  or  spaces  between.  No  bird,  no  other  animal,  not  even 
man  himself,  can  excel  the  beautifnl  workmanship  of  this  tiny  creat- 
ure, scarcely  viaible  to  the  naked  eye,  yet,  under  the  microscope,  as- 
luming  vast  proportions.  She  not  only  builds  Ler  honse,  but  manu- 
^tures  her  own  brick,  and  lays  them  up  one  by  one  with  no  worlcmen 
to  assist.  The  house  is  nsuslly  attached  to  some  water-plant ;  but  I 
bave  seen  the  young  ones,  upon  a  few  ogcasions,  anchor  their  dwellings 
to  the  parent-house. 

When  the  animal  is  resting,  or  is  in  any  way  disturbed,  she  eeltles 
down  in  the  lower  part  of  the  tube ;  but,  when  nil  is  quiet  and  she 
is  in  good  working  condition,  with  no  nnrsery  of  young  ones  around 
her,  she  is  pretty  sure  to  reward  us  with  the  night  of  her  four  beautiful 
wbeels,  which  she  sets  in  rapid  motion,  thus  forming  a  swift  current 
which  brings  the  food  and  the  materia]  for  the  brick  close  to  her 
head ;  and  she  has  the  power  of  selection,  for  she  often  rejects  par- 
ticles brought  to  her  mouth.  The  apparatus  for  moulding  the  briik 
is  Tithin  the  body.  The  material  is  brought  through  the  action  of  the 
wheels  to  a  small  opening,  where  it  is  passed  down  to  the  apparatus, 
which  is  in  rapid,  whirling  motion,  soldering  the  particles  together 
"niil  t.hey  become,  seemingly,  a  solid  ball;  now  she  ejects  the  brick 
frota  its  mould,  bends  licr  head  over,  and  securely  places  it  on  top  of 
^lie  stnicture.  It  takes  her  about  three  minutes  to  manufacture  each 
brick. 

Finding  one  with  a  tube  so  long  that  only  a  part  of  the  flower-like 

^ could  appear  above  the  battlement,  I  cut  about  one-third  of  the 
away,  replaced  it  under  the  microscope,  and  watched  for  the  re- 
appearance of  the  creatnre.  She  soon  came  forth,  and,  rather  hastily, 
^shed  up  beyond  the  decapitated  ftnry  of  her  house  until  she  reached 
''w  accustomed  height,  when  she  began  to  unfold  her  petal-like  lobes, 
^ow,  evidently  for  the  first  lime  aware  of  something  amiss,  she  shot 
Wk  into  her  house  much  quicker  than  she  came  up.  Thia  she 
•^peated  several  times  before  seeming  to  have  courage  to  investigate ; 
It  Inst  she  set  her  wheels  in  motion,  and  threw  herself  from  side  to 
quite  nervouB-tike — not  seeming  to  relish  the  eituation,  or  really 
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^PCPcomprchend  what  the  loattcr  was  with  her  surroundingB.  It 
18  SHrae  hours  hefore  she  refiuniL'd  her  occupation  of  brickinuking, 
id,  whi'u  ouo  was  completed,  it  was  very  amusing  to  wiitch  her 
Ibru  to  place  it ;  she  wasted  a  quantity  of  brick  before  she  became 
rve  bow  low  down  sbe  mnst  reach  iu  order  to  rebuild,  but  this  at 
n  she  teamed,  and  now  the  work  was  rapidly  carried  forward  ;  slie 
d  placed  sei'eral  new  tiers  around  ber  dwelling  wh"en  an  nccideni 
sveoted  my  further  observatiou.  There  was  no  difficulty  in  seeing 
ere  the  building  recommenced,  for  the  new  brick  was  very  much 
liter  colored  tliau  the  old. 

Fig.  2  reprt-scnts  the  beautiful  Floscule.  WicroBcopists  call  it 
otcularia  orniita.  Like  the  Brickmakcr,  it  lives  in  a  house,  a  trane- 
■ent,  glass-like  house,  which  I  frequently  find  broken,  sometimes  en- 
ilj  demolished,  as  if  the  tenant  had  been  in  some  skirmish,  but  they 
m  to  get  along  very  well  without  a  house. 

The  Floscule  here  represented  was  probably  bleesefl  with  an  ami- 
e  disposition,  and  had  lived  a  peaceable  life,  for  she  was  large  and 
11  developed,  and  had  an  unbroken  house  to  dwell  in,  through  which 
ooald  aec  two  large  eggs  near  the  bottom.  When  the  eggs  hatch, 
I  little  animals  leave  their  mother's  house  and  go  floating  ottj  living 
ree^nd-casy  sort  of  life ;  but,  after  a  few  days  of  this  wandering, 
fsy  kind  of  existence,  they  seem  to  become  impressed  with  the 
wer  duties  of  life,  and  settle  down  and  set  up  house-keeping  on 
ir  own  account. 

Like  the  Brickmaker,  the  Floscule  has  a  long  footstalk,  which 
I  fastens  to  the  leaf  of  some  water-plant,  where  she  rcmaisa  moored 
ring  the  rest  of  ber  life.  She  seems  to  he  a  very  nervous,  sensitive 
Ature;  for  the  slightest  jar  upim  the  table,  or  sometimes  even  a 
p  Dpon  the  floor,  or  the  closing  of  a  door,  will  quickly  send  her 

0  her  glass-like  houee,  where  she  settles  down  in  a  heap,  look- 
t  icarcely  more  than  an  animated  mass  of  jelly.  But,  if  all  is 
iei,  she  soon  begins  to  unfold,  stretches  out  ber  long  footstalk, 
lich  pushes  up  her  bell-shaped  body,  surmounted  by  a  mans  of  fine 
•tly  filaments,  which  look  like  a  dense  cloud  of  smoke  isaning  from 
) opening  at  the  top;  and,  as  she  gradually  unfolds,  we  see  there 
>  fire  lobes  to  which  the  hair-like  filaments  are  attached,  which  now 
pn  to  spread  out  like  a  fan  {see  Fig.  2).  As  nothing  is  made  in 
in,  these  filaments  must  in  some  way  be  of  use  to  the  animal.  She 
Mot  gu  in  search  of  food,  for  she  is  firmly  anchored  to  one  spot,  anil 

1  tui  wheels  to  set  in  motion  to  form  a  current  to  bring  food  to 
H  to  we  will  carefully  watch  and  see  how  she  captures  her  prey, 
n  oomee  a  little  floating  monad.  Ah,  it  is  caught  among  the 
irtljr  filaments,  and  flies  wildly  about  as  if  bewildered ;  but,  instead 
rstnating  and  getting  away,  it  goes  down,  down,  until  it  reaches 
I  wide  opening.    This  opening  is  surmounted  by  the  five  lobes 

bear  the  filnraents,  but  it  is  not  the  Floscule's  mouth,  the 
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mouth  ia  sitmtcJ  lower  Aowa  (gee  Fig.  2),  and  works  eomcthiug 
a  ateel-trap.  Well,  the  little  monad  has  got  into  lliis  o]K.'iiiiig 
Hi-eniti  to  havo  recovered  from  its  friglit,  as  tbere  is  jilpiity  of  r 
for  it  10  float  about  here ;  but  tbe  Floscnle  !»  now  on  ttic  iiiffi, 
monad  is  doomed  I    If  it  tries  to  escape,  those  lobes  that  stand  np 


Flu.  S. 


CiBomcncs  Poiitimlti.— (Tkb  VortlmDi.) 


innocent -I ike,  with  their  beautiful  fan-i^liapcd  filaments,  immrtot'' 
curve  over  and  close  the  opening.    This  movi'mrnt  of  the 
usually  Beiidu  thy  little  monad  close  to  that  terrible  steel-trap,  wl"'" 
is  snapped  up  in  a  moment.    Our  oars  are  bo  h«a\-y  atid  dnil,  <» 
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iglit  fairly  hear  the  cliek  of  her  teeth,  ao  large  and  voracious  does 
e  appear. 

j  Sometimes  aa  animal  is  betrayed  into  the  opening  too  large  for 
be  Flosculo  to  manage,  and  il  is  very  amusing  to  watch  Its  efibrts  to 
■cape,  and  to  eee  the  Floseule  try  to  devour  it ;  she  makes  many  at- 
Kmpts  to  take  it  into  her  mouth,  but,  at  last,  seeming  to  become  dig- 
touraged,  rIic  opens  wide  the  door  and  gives  it  permission  to  leave. 
I  Pig.  3  iulrodaces  ub  to  one  of  the  roost  lovely  of  microscopic 
fbjectB,  the  Tree  Vorticella  {Carckcttum  poli/pinum).  Although  this 
(niraal  cannot  be  said  to  build  a  house,  yot,  in  one  senite,  it  is  an 
ircbilect,  for  a  tree  is  built  up  in  aome  way,  sioi  the  little  bell-sliaped 
■^atnres  hang  on  the  ends  of  the  branches,  where  they  look  more  like 
lowers  tbsu  animals.  The  stem  of  the  tree  ia  transparent  and  seems 
p  be  jointed,  and  the  little  creatures  can  ewing  the  branches  abuut, 
Hod  even  throw  tliem  into  a  spiral  eoil,  bo  as  to  bring  tbeni  close  to 
iie  trunk  of  the  tree.  This  gives  them  the  .ippearauce  of  being  won- 
(erfiilly  polite  :  they  bow  and  courtesy  to  each  other  as  if  preparing 
Jjr  a  grand  quadrille ;  and  they  are  decked  out  in  gay  colors,  red 
fad  green,  and  yellow,  and  the  margin  of  the  little  cup  is  beanlifully 
rioged  with  cilia,  which  are  in  rapid  motion,  producing  a,  cun  ent  which 
pricgs  their  food  to  tbem. 

But  one  of  the  most  curious  sights  I  ever  beheld  was  a  Cyclops, 
(rilh  a  Tree  Vorticella  growing  on  ilB  back.  Il  was  a  larger  tree 
than  here  represented,  and  a  different  species ;  the  brandies  were 
tnore  straight,  and  much  more  numerous.  Only  think  of  it,  an  animal 
limming  about  with  a  great  tree  of  living  freiglit  on  its  back  !  Bui 


Fio.  4. 


did  not  seem  to  have  much  control  over  the  Cyclops,  for  he 
about  as  if  he  did  not  care  how  many  he  knocked  overboard  ! 
nt,  nias  I  the  poor  Cyclops,  with  bis  strange  freight,  came  to  gricll 
undertook  to  transfer  him  to  the  live-box,  so  that  our  artist  might 
"ve  Iiim  more  under  control,  when  I  brought  down  the  cover  n  little 
close,  crushing  him  in  the  operation.  This  sent  the  vorttccllas 
j'ing  tiff  their  Bto:!>s,  and  all  was  spoiled. 


6,2 


III 
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Fig.  4  represents  a  front  view  of  I\tratnecium  caudatam. 
not  an  iiroliitL-ct,  but  a  wanJeriiig,  idle  sort  of  fellow,  ofl«n  6«>n  ia 
company  with  our  more  aiairl  and  settled  honsi-keepers.  He  gel*  into 
the  oddest  elmpcs  im:igitiable.  If  lie  is  a  little  cramped  for  ruoiu 
does  not  seem  to  inooaveniencc  him  in  the  least,  for  bis  body  i< 
flexible  he  can  make  it  fat  and  dumpy,  or  long  and  slender,  jnst 
the  occasion  seems  to  require.  If  they  have  any  police  re^ilatioaain 
this  fairy-world,  he  must  be  a  great  trial  to  the  authorities,  elndii 
their  grasp,  and  bowing  to  them  from  some  other  qoarter,  *nli 
IrHnsfurmed.  But,  when  there  is  nothing  to  interfere  with  Ins  I 
molion,  he  looks  very  much  like  a  leaf,  as  is  seen  in  onr  figure.  Ilrl» 
covered  all  over  with  rather  abort,  stiff  hairs,  or  cilia,  that  look  liU 
porcnpine-quills — perhapa  they  are  bis  weapons  of  dcfenBe.  He  I 
not  carnivorous,  but  lii  ea  on  a  vegetable  diet,  and  is  fto  iraiisi-arenf 
that  we  can  always  tell  what  he  has  taken  for  his  dinner.  His  favwii? 
food  seems  to  bo  diatoms.  These  are  beautiful  littli-  plants  i-oca^M 
in  »  shell  of  varioua  forma  and  colors.  This  carious  animal  soraetimn 
manages  to  swallow  two  diatoms  at  once,  almost  as  long  as  his  Wr, 
and  then  he  seems  rather  awkward  and  stiff,  with  two  great  loir?  f" 
liis  stomach  !  But  he  manages,  somehow,  to  absorb  the  tiutriliuut, 
vegetable  part  of  the  diatom,  and  throws  aside  the  beautiful  l^aultp*^ 
ent  shell,  which  be  has  not  broken  nor  injured  at  all  in  the  operatiun, 
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Ay  impulse  inherent  in  primeval  man  turned  his  thmiglil* 
questionings  betimes  toward  the  sources  of  natural  [iheiioiiitJ 
The  same  impulse,  inherited  and  intensified,  is  the  spur  of  vatuT 
action  to-day.    Determined  by  it,  by  a  process  of  abstraction  * 
experience  we  form  physical  theories  which  lie  beyond  the  pale  "f ' 
perienco,  hut  which  satisfy  the  desire  of  the  mind  to  see  every  iista 
oocurrence  resting  upon  a  cause.    In  forming  their  notions  of  theM^ 
gin  of  things,  our  earliest  historic  (and  doubtless,  we  might  ail'I, 
prehistoric)  ancestors  pursued,  as  far  as  their  intcUigonco  pcnniifL 
the  siirae  course.    Tliey  also  fell  back  upon  experi<  nc'e,  but  witli  thi' 
difference — that  the  particular  experiences  which  funiished  th" 
and  woof  of  their  theories  were  drawn,  not  from  iho  study  of  Niilii'*> 
but  from  what  lay  much  closer  to  thorn,  the  observation  of  mvn.  TVir 
theories  accordingly  took  an  anthropomorphic  form.    To  ■Mi'crwB' 
beings,  wliich, "  however  potent  and  ijn  bible,  wore  nothing  Ira' 
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■les  ofhamaii  creatures,  perliajiB  raised  frum  among  mankind,  and 
^lalaiog  ail  bunian  passions  and  apjittites," '  were  Landed  over  the 
fale  and  gDvernaiice  of  naliiral  phenomena. 

I  Tested  by  observation  and  reflection,  tlieEo  early  notions  failed  in 
ifae  long-run  to  satisfy  the  more  penetrating  intellectB  of  our  race, 
par  in  tbe  deplbs  of  history  we  find  men  of  exceptional  power  difl'er- 
entiating  themselree  from  the  crowd,  rejecting  these  anthropomorphic 
potions,  and  seeking  to  connect  natural  phenoraena  witb  their  phyai- 
6nl  principles.  But,  long  prior  to  these  purer  eSbi'ts  of  the  understand- 
ing, the  merchant  had  been  abroad,  and  rendered  the  philosopher  poa- 
iible:  comnierco  had  been  (leveloped,  wealth  amassed,  leisure  for 
travel  and  for  speculation  secured,  while  races  educated  under  differ- 
ent conditions,  and  therefore  differently  informed  and  endowed,  had 
been  stimulated  and  sharpened  by  mutual  contact.  In  those  regions 
(rbere  the  commercial  aristocracy  of  ancient  Greece  mingled  with  its 
Eastern  neighbors,  the  sciences  were  bora,  being  nurtured  and  devel- 
oped by  free-thinking  and  courageous  men.  The  state  of  things  to 
be  displaced  may  be  gathered  froiu  a  passage  of  Euripides  quoted  by 
^ume:  "There  is  nothing  in  the  world;  no  glory,  no  prosperity. 
!riic  gods  toes  all  into  confusion ;  mix  every  thing  with  its  reverse, 
khat  all  of  us,  from  our  ignorance  and  uncertainty,  may  pay  them  the 
more  worship  and  reverence."  Now,  as  science  demands  the  radical 
fextirpalion  of  caprice  and  the  absolute  reliance  upon  law  in  Nature, 
■there  grew  with  the  growth  of  scientitic  notions  a  desire  and  dctermi- 

uulion  to  sweep  from  the  field  of  theory  this  mob  of  gods  and  demons, 
,aad  to  place  natural  phenomena  on  a  basis  more  congi  uent  with  them- 

Belves. 

The  problem  which  had  been  previously  approached  from  above 
was  now  attacked  from  below  ;  theoretic  effort  passed  from  the  super- 
'  Id  the  sub-sensible.    It  was  felt  that  to  construct  the  universe  in  idea 
it  was  necessary  to  have  some  notion  of  its  constituent  parts — of  what 
Irticretius  subsequently  called  the  "First  Beginnings."  Abstracting 
ngiiiu  from  experience,  the  leaders  of  scientific  speculation  reached  at 
length  the  pregnant  doctrine  of  atoms  and  molecules,  the  latest  de- 
Tclo[nriciils  of  which  were  Bet  forth  with  such  power  and  clearness  at 
IliD  liist.  meeting  of  the  British  Association.    Thought  no  donbt  had 
long  hovered  alrout  this  doctrine  before  it  attained  the  precision  and 
t^inpleteness  which  it  assumed  in  the  mind  of  Democritus,'  a  philoso- 
pher who  may  well  for  a  moment  arrest  our  attention.    "Few  great 
Mb,"  says  Lange,  in  his  excellent  "  History  of  Jlaterialism,"  a  work 
Hnlie  spirit  and  the  letter  of  which  I  am  equally  indebted,  "  have 
Pmm  AO  dcspitefully  used  by  history  as  Democritus.    In  the  distorted 
[■loages  sent  down  to  us  through  unscientitie  traditions  there  remains 
l*>r'l)im  almost  nothing  but  the  name  of  the  'laughing  philosopher,' 
bile  figures  of  immeasurably  smaller  signiticanee  spread  themselves 

'  Huaw,  "  S\wn\  HUlory  of  Ecllgion."  '  Born  *«0  b,  c. 
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at  full  length  before  us."  Lanee  speaks  of  Bacon's  high  approcis 
of  DeniDcrilna — for  ample  illustrntioiis  of  which  I  nm  indelili-J  to 
excellent  friend  Mr.  Spedding,  the  learned  editor  and  biograplier 
Bacon.  It  is  evident,  indeed,  that  Bacon  considered  Denit-critiia 
he  a  man  of  weightier  metal  than  either  Plato  or  Aristotle,  tho 
their  philosophy  "  was  noiBcd  and  celebrated  in  the  schools,  aniid 
din  and  pomp  of  profesBors."  It  was  not  they,  bnt  Genseric  ami 
liltt  and  the  barbarians,  who  destroyed  the  atomic  philoeophy.  " 
at  a  time  when  all  human  learning  had  sulTered  shipwreck,  t 
planks  of  Aristotelian  and  Platonic  philosophy,  as  being  of  a  lig 
and  more  inflated  substance,  were  preserved  and  come  down  to 
while  things  more  solid  sank  and  almost  passed  into  oblivion." 

The  principles  enunciated  by  Deniocritns  reveal  his  nncompromr 
antagonism  to  those  who  deduced  the  phenomena  of  JTainri'  frfm 
caprices  of  the  gods.  They  are  briefly  those:  1.  From  nothing  vo 
nothing,  Nothing  that  exists  can  be  destroyed.  All  obsnges  are  Joa 
to  the  combination  and  separation  of  molecules.  2,  Nothinj;  liapj*')* 
by  chance.  Every  occurrence  has  its  cause  from  which  it  followili)' 
necessity.  3.  The  only  existing  things  are  the  atoms  and  vxt<\\l 
Space  ;  all  else  is  mere  opinion.  4.  The  atoms  are  infinite  in  niirulur, 
and  infinitely  various  in  form;  they  strike  together,  and  the  lilfnl 
motions  and  wbirlings  which  thus  arise  are  the  beginnings  of  wotM*. 
5.  The  varieties  of  nil  things  depend  upon  the  varieties  of  their  (ii"m>, 
in  number,  size,  and  aggregation.  8.  The  soul  consist*  of  free.Biuiwili, 
round  atoms,  like  those  of  tire.  These  are  the  most  mobile  of  nil.  They 
interpenetrate  the  whole  body,  and  in  their  motions  the  phenomriiA  of 
life  arise.  Thus  the  atoms  of  Democritua  are  individually  «ifli"iH 
sensation;  they  combine  in  obedience  to  mechanical  laws;  jiii'l  im' 
only  organio  forms,  but  the  phenomena  of  aensation  and  thoiiglil,  v 
also  the  result  of  their  combination. 

That  great  enigma,  "  the  exquisite  adaptation  of  one  pari  of  m  o^ 
ganism  to  another  part,  and  to  the  conditions  of  life,"  mon"  csjicciillj 
the  construction  of  the  human  body,  Democritus  made  no  attcrnptW 
solve.    Kriipedoclcs,  a  man  of  more  fiery  and  poetic  nature,  intrcliKtil 
the  notion  of  love  and  hate  among  the  atoms  to  account  for  iWii 
bin.ition  and  separation.    Noticing  this  gap  in  the  doclriiu-  '  i' 
mooritns,  he  struck  in  nith  the  penetrating  thought,  linked,  howrvrr, 
with  some  wild  speculation,  that  it  lay  in  the  very  nature  of  ibow 
combinations  which  were  suited  to  their  ends  (in  other  wori1»,  in  ^|*^ 
raony  with  their  environment)  to  maintain  ihemsclrcs,  wliilr  ""fi' 
combinations,  having  no  proper  habitat,  must  rapidly  disapifcar.  TliU 
more  than  two  thousand  years  ago  the  doctrine  of  the  "siirvivJif 
the  fittest,"  which  in  our  day,  not  on  the  basis  of  vague  oohJmWW 
but  of  posi'.ive  knowledge,  has  been  raised  to  such  extraordinuy 
nilicauce,  had  received  at  all  events  parti.al  enonciatioD.' 

■  lAoge,  Zd  odiL,  p.  SS. 
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piciirns,'  said  to  be  tlie  son  of  a  poor  scliool-tniisler  at  Snmoe,  is 
e  next  domioant  figure  in  the  history  of  the  atomic  phiIosu]iliy.  lie 
metered  the  writings  of  DcmocritiTs,  lienrd  lectures  in  Athens,  re- 
rned  to  Samoa,  and  subsequently  wandered  through  vnrious  coun- 
M.  He  finally  returned  to  Athens,  where  he  bought  a  garden,  and 
rrounded  liitaself  by  pupils,  in  the  midst  of  whom  he  lived  a  pnre 
d  serene  life,  and  died  a  peaceful  death.  His  philosopby  was  almost 
aiitical  with  that  of  Democritus ;  but  he  never  quoted  either  friend 
^e.  One  main  object  of  EpicuniB  was  to  free  the  world  from  su- 
Mtilion  and  the  fear  of  death.  Death  he  treated  with  indifference, 
merely  robs  ua  of  sensation.  As  long  iia  we  are,  death  ia  not ;  nud 
len  death  is,  we  are  not.  Life  has  no  more  evil  for  bim  who  has 
»de  up  his  mind  that  it  is  no  evil  not  to  live,  lie  adored  the  gods, 
t  Hot  in  the  ordinary  fashion.  The  idea  of  divine  power,  properly 
rificd,  ho  thought  an  elevating  one.  Still  ho  laught,  "Not  he  is 
(Uess  who  rejects  the  gods  of  the  crowd,  but  rather  he  who  accepts 
em."  The  gods  were  to  him  eternal  and  immortal  beings,  whose 
•eseduess  excluded  evejy  thought  of  care  or  occupation  of  any  kind, 
iture  pursues  her  coui'se  in  accordance  with  everlasting  laws,  the 
dt  never  interfering.    They  haunt 

"  The  lucid  intorapacc  of  world  and  world 
Whore  never  creeps  a  clouil  or  moves  n  wind, 
^^^^  Nor  ever  fldls  ilie  lensl  wbltti  Blur  of  enow, 

^^^^B         Nor  over  lowest  roll  of  tlmnder  luoans, 
^^^^H         Nor  flouni]  of  Luninn  sorrow  ninuats  to  mar 
^^^^B        Their  sacred  everlasting  calm." ' 

Lange  considers  the  relation  of  Epienrus  to  the  gods  subjective j 
e  indication  probably  of  an  ethical  requirement  of  his  own  natui'e. 
'e  cannot  rend  history  with  open  eyes,  or  study  human  nature  to  its 
pths,  and  fail  lo  discern  such  a  requirement,  Man  never  has  been, 
d  bo  never  will  be  satbficd  with  the  operations  and  products  of  the 
iderstanding  alouo;  hence  physical  science  cannot  cover  all  the  de- 
a>nds  of  his  nature.  But  the  history  of  the  efforts  made  to  satisfy 
eae  demands  might  be  broadly  described  as  a  history  of  errors — the 
ror  consisting  in  ascribing  tixity  to  that  which  is  fluent,  which  varies 
wo  vary,  being  gross  when  we  are  gross,  and  becoming,  as  our  ca- 
lOities  widen,  more  abstract  and  sublime.  On  one  great  point  the 
ind  of  Epicuviis  was  at  peace.  He  neither  sought  nor  expected,  here 
hereafter,  any  personal  profit  from  his  relation  to  the  gods.  And 
U  assuredly  a  fact  that  loftiness  and  serenity  of  thought  may  be 
omoted  by  conceptions  which  involve  no  idea  of  profit  of  this  kind, 
Wd  I  not  believe,"  said  a  great  man  to  roe  once,  "that  an  Intelli- 
nce  is  at  the  heart  of  things,  iny  life  on  earth  would  be  intolerable," 
le  ntterer  of  these  words  is  not,  in  my  opinion,  rendered  less  noble 
X  more  noble,  by  the  fact  that  it  was  the  need  of  ethical  harmony 
■  Born  343  D,  0.  '  Tennjion'a  "  LuerBtlua." 
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here,  nn>1  not  the  ibuitgbt  of  personal  profit  licrcaftcr,  tbat  proiDj: 

his  observntion. 

A  centiiry  and  a  half  after  the  death  of  Epicurus,  Lucretius  '  w 
hifl  great  poem,  "On  the  Nature  of  Tilings,"  in  wliich  he,  a  Ruuinn, 
(levelopeil  wilh  extraordinary  ardor  the  philosophy  of  his  Greek  prede- 
cessor. He  wishes  to  win  over  his  friend  Mcmnius  to  tlie  sclioul  uf 
Epicurus;  and  alihough  he  lias  no  rewards  in  a  future  lilc  10  offer, 
although  his  oliject  appears  to  be  a  purely  negative  one,  be  add 
his  friend  with  the  heat  of  an  apostle.  Ilifl  object,  lik«  that  nf 
great  forerunner,  is  the  destruction  of  superstition;  and  coiisidei 
that  men  trembled  before  every  natural  event  as  a  direct  nionii 
from  the  g-'ds,  aud  that  everlasting  torture  was  also  in  prospect, 
freedom  aimed  at  by  Lucretius  might  perhaps  be  deemed  a  poutl] 
good.  "This  terror,"  he  says,  "and  darkness  of  mind  taiiBt  bu 
pelted,  not  by  the  rays  of  the  sun  and  glittering  shafts  of  day,  but  bj 
the  aspect  and  the  law  of  Nature."  He  refutes  the  notion  that  aqa 
thing  can  come  out  of  nothing,  or  that  that  which  is  once  bcsotld 
can  be  recalled  to  notliing.  The  first  beginnings,  the  atoms,  are  ind 
stnictible,  and  into  them  all  things  can  be  ifissolved  at  last.  Boilial 
are  partly  atoms  and  partly  combinations  of  atoms;  but  the  atoiod 
nothing  can  quench.  They  are  stroug  in  solid  singleness,  and  by  tbid 
denser  combination  all  things  can  be  closely  packed  and  exhibit  cM 
during  strength.  He  denies  that  matter  is  infinitely  divisible. 
come  at  length  to  the  atoms,  without  which,  as  an  imperishable  «uIm 
stratum,  all  order  in  the  generation  and  development  of  things  vnild 
be  destroyed. 

The  mechanical  shock  of  the  atoms  being  in  his  view  the  alUoftl 
cient  cause  of  things,  he  combats  the  notion  that  the  constitution  uf  I 
Nature  has  been  in  any  vray  determined  by  intelligent  design,  Tbil 
interaction  of  the  atoms  throughout  infinite  time  rendered  all  inntLnrrfl 
of  combinations  possible.  Of  these  the  fit  ones  persisted,  vhile  ihtl 
unfit  ones  disappeared.  Not  afVer  sago  deliberation  did  the  ntomll 
station  themaelves  in  their  right  places,  nor  did  they  bargain  wdilj 
motions  they  should  assume.  From  all  eternity  they  have  been  liriTrftl 
together,  and,  after  trying  motions  and  unions  of  every  kind,  tlifj  (till 
at  length  into  the  arrangements  out  of  which  this  system  of  llLlngfl 
has  been  formed.  His  grand  conception  of  the  atoms  falling  silcnll^fl 
through  immeasurable  ranges  of  space  and  time  suggested  the  iidmlirV 
hypothesis  to  Eant,  its  first  proponnder.  "  If  you  will  appr?hen<i  »4 
keep  in  mind  those  things,  Nature,  free  at  once,  and  riil  of  hor  han^lii;^ 
lords,  is  seen  to  do  all  things  spontaneously  of  herself,  wilhuiil  tlill 
meddling  of  the  gods,"  '  fl 

■  IJoni      R.  0.  H 
*  UoDro's  translitloo.    Ta  bis  eriUalsm  cf  this  work  {Co^ltmpar^  JMm,  iMfl 
Dr.  H.ijinnii  Aons  not  appear  lu  be  awRrs  of  the  (vkIIj  fiuTid  on<l  subtlU  ob—i  1  ifcW  <iB 
wtiii-li  ilie  rcuonint;  of  Lucretius,  ibougb  Bironeout,  (omulimm  rciu.  ■ 
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During  tln3  centuries  bclwet'u  the  fiist  of  llifse  tbrce  pliiloaojihors 
and  llic  hist,  tlic  hniuari  iiitcllcci  w»s  active  in  oilier  fieliie  tlittn  lljcirs. 
The  Sojihlats  had  run  tlirough  their  cureer.  At  Atlicns  had  appeared 
the  three  men,  Socrates,  Plato,  and  Arit^totle,  whose  yoke  remains  to 
some  extent  unbroken  to  the  present  honr,  Witliiu  this  period,  also, 
the  School  of  Alexandria  was  founded,  Euclid  wrote  hia  "  Elements," 
uud  he  aod  others  made  some  advance  in  o|ittce.  Archimedes  had 
propounded  the  theory  of  the  lever  and  the  principles  of  hydrostatics. 
Pythagorns  had  made  his  experiments  on  the  harmonic  inlervals, 
while  astronomy  was  immensely  enriched  by  the  discoveries  of  Hippar- 
cfauB,  who  was  followed  by  the  historically  more  celebrated  Ptolemy. 
Aoatomy  hud  been  made  the  basis  of  scientiGc  medicine;  and  it  is 
said  by  Draper'  that  vivisection  then  began.  In  fact,  the  science  of 
ancient  Greece  had  already  cleared  the  world  of  tha  fantastic  images 
of  diviniliea  opeiating  capriciously  through  natural  phenomena.  It 
had  shaken  itself  free  from  that  fruitless  scrutiny  "  by  the  internal 
light  of  the  mind  alone,"  which  had  vainly  sought  to  transcend  expe- 
rience and  reach  a  knowledge  of  ultimate  causes.  Instead  of  acciden- 
tal observation,  it  had  introduced  observation  with  a  purpose;  ingtru- 
meniti  were  employed  to  aid  the  senses ;  and  scientific  method  was 
rendered  in  a  groat  measure  complete  by  the  union  of  induction  and 
experiment. 

What,  then,  stopped  its  victorious  advance?  Why  was  the 
scientific  intellect  compelled,  like  an  exhausted  soil,  to  Ue  fallow  for 
nearly  two  millenniums  before  it  could  regather  the  elements  neces- 
sary to  its  fertility  and  strength?  Bacon  has  already  let  us  know- 
one  cauBc  ;  Whcwell  ascribes  this  stationary  period  to  four  causes — 
obscurity  of  thought,  servility,  intolerance  of  disposition,  entbustaijm 
of  temper  ;  and  he  gives  striking  examples  of  each.*  But  these  chai-- 
acteriaticB  must  have  had  their  causes,  which  lay  in  the  circumstances 
of  the  time,  Rome  and  the  other  cities  of  the  empire  had  fallen  into 
moral  putrefaction,  Christianity  Lad  appeared,  offering  the  Gospel 
to  the  poor,  and,  by  moderation  if  not  asceticism  of  life,  practically 
protesting  against  the  profligacy  of  the  age.  The  snfl'erings  of  the 
curly  Chrislians  and  the  extraordinary  exaltation  of  mind  which  ena- 
bled them  to  triumph  over  the  diabolical  tortures  to  which  they  were 
subjected,'  must  have  left  traces  not  easily  etTaced.  They  scorned 
the  earth,  in  view  of  that  "  building  of  God,  that  house  not  made  with 
haiuls,  eternal  in  the  heavens."  The  Scriptures  which  ministered  lo 
iheir  spiritual  needs  were  also  the  mcanure  of  their  science.  When, 
for  example,  the  celebrated  question  of  antipodes  came  to  be  discussed, 
the  iiilile  was  with  many  the  ultimate  court  of  appeal.  Augustine, 
who  flourinhed  a,  d.  400,  would  not  deny  the  rotundity  of  the  earth, 

'  "  Hialor}  of  llie  iDioIlcctuiil  Derelopment  of  Europe,"  [1.  SSB. 
'  "  Hiitorj  of  Ihe  Inductire  Scienees,"  toI.  i. 
*  Depleted  with  lembk  riiidni^^a  in  R^qmi'*  "  AetichriiL" 
TOL,  y. — 13 


65a  TBE  POPULAR  SCIENCE  MOXTHir. 

bat  be  would  deny  the  possible  existence  of  inhubitnnU  at  tlie  01 
ni'k-,  "  because  no  such  race  is  recorded  in  Scripture  among  the  tle- 
scenduntB  of  Adam."  Archbishop  Boniface  was  sbocked  at  the  »s- 
fiumption  of  a  "  world  of  human  beings  out  of  the  reach  of  the  ni 
of  salvation."  Thus  reined  in,  science  was  not  likely  to  make  m 
progress.  Later  on,  the  political  and  theological  Blrife  betwevu 
Church  and  civil  governmeiJ.a,  so  powerfully  depicted  by  Draji 
must  have  done  much  to  stifle  investigation. 

Whewell  makes  many  wise  and  brave  rem.irks  regarding  iht-  spi 
of  the  middle  ages.  It  was  a  menial  spirit.  The  seekers  after  nat- 
ural knowledge  had  forsaken  that  fountain  of  living  waters,  the  direci 
appeal  to  Nature  by  observation  and  CKperimcnt,  and  bad  given  them- 
selves up  to  the  remanipulntion  of  the  notions  of  their  predeccs«on^ 
It  was  a  time  when  thought  had  become  abject,  and  wlicn  the  accept- 
ance of  mere  authonty  led,  as  it  always  does  in  science  to  intellectoal 
death.  Natural  events,  instead  of  being  traced  to  physical,  were  re- 
ferred to  moral  causes,  while  an  exercise  of  the  fantasy,  almost  m 
degrading  as  the  spiritnalism  of  the  present  day,  took  the  place  of 
scieMtilic  speculation.  Then  came  the  mysticism  of  thu  middle  tges, 
magic,  alchemy,  the  Neo-platonic  philosophy,  with  its  visionary  tb 
sublime  attractions,  which  caused  men  to  look  with  ehamc  upon 
own  bodies  as  hindrances  to  the  absorptiou  of  the  creatnre  in 
blesiiedneaa  of  the  Creator.  Finally  came  the  scholastic  philompfa, 
a  fusion,  according  to  Lauge,  of  the  least  mature  notions  of  Arietoili 
with  the  Christianity  of  the  West.  Intellectual  immobility  wb8  tlie^ 
result.  As  a  traveler  without  a  compass  in  a  fog  may  wander  loi 
imagining  he  is  making  way,  and  find  himself,  after  hours  of  toil, 
his  starting-point,  so  the  schoolmen,  having  tied  aud  untied  the  Bamf 
knots,  and  formed  and  dissipated  the  same  clouds,  found  themKln 
at  the  end  of  centuries  in  their  old  position. 

With  regard  to  the  influence  wielded  by  Aristotle  in  the  miiUI* 
ages,  aud  which,  though  to  a  less  extent,  he  still  wield-i,  I  would  >A 
permission  to  make  one  remark.  When  the  human  mind  has  achtCTcd 
greatness  and  given  evidence  of  extraordinary  power  in  any  domain, 
there  is  a  tendency  to  credit  it  with  similar  power  in  all  other 
mains.  Thus  theologians  have  found  comfort  and  assurauci-  in  tbi 
thought  that  Newton  dealt  with  the  question  of  revelatioo,  forgrtf' 
of  the  fact  that  the  very  devotion  of  bis  powers,  through  all  the  b«t' 
years  of  his  life,  to  a  totally  different  class  of  ideas,  not  lo  speak  <if 
any  natural  disqualification,  tended  lo  render  him  less  instead  of  moft 
competent  to  deal  with  theological  and  historic  questions.  Goelh^ 
starting  from  his  established  greatness  as  a  poet,  and  indeed  from 
positive  discoveries  in  natural  history,  produced  a  profound  impi 
sion  among  the  painters  of  Germany  when  he  publiahed  his  "  FarlxD- 
lehre,"  in  which  lie  endeavored  to  overthrow  Newton's  theory  of  col- 
ors.   This  theory  he  deemed  so  obviously  absurd,  that  he  couudorfd 
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iithor  n  charlatan,  and  iittacked  him  with  a  corres^ionttiDg  vuh 
rncc  of  laogiiago.  In  the  donuiia  of  natural  history  Goethe  had  mad 
illy  considerable  discovorii  s ;  and  we  have  lugU  authority  for  ns- 
tiing  that,  had  he  devoted  liiniuelf  wholly  to  that  t'ide  of  science,  hi' 
ght  have  reached  in  it  an  eminence  comparahle  with  that  which 
.ained  as  a  poet.  In  sharpness  of  observation,  in  the  detection  ol' 
ilogies,  however  apparently  remote,  in  the  clasBificalion  and  orgaui- 
aon  of  facts  according  to  the  analogies  discerned,  Goethe  possessed 
traordinary  powers.  Tliese  elements  of  scientific  inquiry  fall  in 
th  the  discipline  of  the  poet.  But,  on  the  other  hand,  a  mind  thus 
hly  endowed  in  the  direction  of  natural  history  may  be  almost 
un  of  endowment  as  regards  the  more  strictly  called  physical  and 
hanical  sciences.  Goethe  was  in  thlx  condition.  He  could  not 
mnlatc  distinct  mechanical  conceptions;  he  could  not  see  the 
ce  of  mechanical  reasoning  ;  and  in  regions  where  such  reasoning 
gns  supreme  be  became  a  mere  ignU  fatuus  to  those  who  followed 

Q. 

I  have  sometimes  permitted  myself  to  compare  Aristotle  with 
ethe,  to  credit  the  Stagirite  with  an  almost  superhuman  power  of 
assing  and  systematizing  facts,  but  to  consider  him  tUtally  defective 
that  side  of  the  mind  In  respect  to  which  incompleteness  has  been 
itly  ascribed  to  Goethe,  Whewell  refers  the  errors  of  Aristotle, 
,  to  a  neglect  of  facts,  bnt  to  "  a  neglect  of  the  idea  appropriate  to 
[facts  ;  the  idea  of  mechanical  cause,  which  is  force,  and  the  sub- 
kition  of  vague  or  inapplic.ible  notions,  involving  only  relations  of 
Le  or  emotions  of  wonder."  This  is  doubtless  true;  but  the  word 
Kglect  "  implies  mere  intellectual  misdirection,  whereas  in  Aria- 
L  as  in  Goclhc,  it  was  not,  I  believe,  misdirection,  but  sheer  natu- 
Bcnpacity  which  lay  at  tlie  root  of  his  mistakes.  As  a  physicist, 
Hatle  displayed  what  we  should  consider  some  of  the  worst  attri- 
Hof  a  modem  physical  investigator — indistinctness  of  ideas,  con- 
^Bof  mind,  and  a  confident  use  of  language,  which  led  to  the  de- 
^niotion  tliat  he  had  really  mastered  bts  subject,  while  he  as  yet 
^Kle<1  to  grasp  even  the  elements  of  it.  He  pnt  words  in  the 
^Hf  things,  subject  in  the  place  of  object.  He  preached  induction 
practising  it.  Inverting  the  true  order  of  inquiry  by  passing 
general  to  the  particular,  instead  of  from  the  particular  to 
^^Kral.  He  made  of  the  nniverse  a  closed  sphere,  in  the  centre 
he  fixed  the  earth,  proving  from  general  principles,  to  his 
^^Kfaction  and  that  of  the  world  for  nearly  2,000  years,  that  no 
^^Hversc  was  possible.  His  notions  of  motion  were  entirely  un- 
^^^1  It  was  natural  or  unnatural,  better  or  worse,  calm  or  violent 
^^^^  mechanical  conception  regarding  it  lying  at  the  bottom  of 
^^^H  He  alBrraed  that  a  vacuum  could  not  exist,  and  proved 
^^^■id  exist  motion  in  it  would  be  impossible.  He  determined 
^^^Bw  many  species  of  animals  must  exist,  and  showed  on  gen- 
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erul  priDciplc'S  wLy  aiumaU  luiist  bavc  such  and  such  pitrts. 
aQ  eiiiiiienl  couteroporary  philosophei',  who  is  far  romoTed  from 
of  this  kind,  rfmcmbcTs  these  abuses  of  the  a  priori  method,  1 
1)0  able  10  make  allowance  for  the  jealousy  of  physicists  as  to 
acceptance  of  so^alled  a  priori  truths.    Aristotle's  errors  of  d' 
were  ginvc  and  numerous.    He  afhrmed  that  only  in  man  we  hail 
beating  of  the  heart,  that  the  left  side  ^f  the  body  was  colder  t 
the  right,  that  meu  have  more  teeth  than  women,  ami  that  thcrA] 
an  empty  space,  not  at  the  front,  but  at  the  back  of  every 
head. 

There  is  one  esaeiiliai  qualitr  in  physical  conceptionB  which 
entirely  wanting  in  those  of  Aristotle  and  his  followers.    I  wish 
could  be  expressed  by  a  word  untainted  by  its  associations ;  it  si, 
fies  a  capability  of  being  placed  as  a  coherent  picture  before  the  mi 
The  Germans  express  the  act  of  picturing  by  tlie  word  vwtlfll<nj  oni 
the  picture  they  call  a  Vurstelhmg.    We  have  no  word  in  Eaglith 
whieh  comes  nearer  to  our  requirements  than  imagination,  and,  lal 
with  its  proper  limitations,  the  word  answers  very  well ;  but,  x»  J 
intimated,  it  is  tainted  by  its  asBociaiions,  and  therefore  objcctiunsi 
to  some  minds.  Compare,  with  reference  to  this  capacity  of  mi,'n(aljii 
eutation,  the  case  of  the  Aristoteliau,  who  refers  the  ascent  of 
in  a  pump  to  Nature's  abhorrence  of  a  vacuum,  with  that  of 
when  he  proposed  to  solve  the  qneslion  of  atmospheric  prvs*ure  by 
tlio  ascent  of  the  Puy  de  Dome.    In  the  one  case  the  lermn  of  t 
explanation  refuse  to  fall  into  place  as  a  physical  imnge;  in  li 
other  the  image  is  distinct,  the  fall  and  ris?  of  the  barometer 
dearly  figured  as  the  balancing  of  two  varying  and  ojiposing 
urea. 

During  the  drought  of  the  niiddle  ages  in  Christendom,  (he  • 
bian  intellect,  as  forcibly  shown  by  Driiper,  was  active.    With  l' 
intrusion  of  the  Moors  into  S{>aiu,  clcauliness,  order,  learning,  aixl 
linemeut,  took  the  place  ^f  their  opposites.    When  smitten  with  tit 
disease,  the  Christian  peasant  resorted  to  a  shrine  ;  the  Mootiihoot. 
to  an  instructed  physician.   The  Arabs  encouraged  translations  fi 
the  Greek  philosophers,  but  not  from  the  Greet  poets.    Tlwy  lumcJ 
in  disgust  "  ffm  the  lewdness  of  our  classical  mythology,  mod 
nounced  as  an  unpardonable  blasphemy  all  connection  betwera  tti< 
impure  Olympian  Jove  and  the  Jlosl  High  God."    Draper  tnwMslii 
further  than  Whewell  the  Arab  elements  in  our  scientific  temu,  H' 
points  out  that  the  nnder-garmcnl  of  ladies  retains  to  tliis  honr 
Arab  name.    He  gives  examples  of  what  Arabian  men  of  scirncv  k- 
complished,  dwelling  particularly  on  Alhazen,  who  ifas  the  Sm 
correct  the  Platonic  notion  that  rays  of  light  are  emitted  by  theej* 
Ho  discovered  atmospheric  refraction,  and  points  out  that  we  sewthi 
Biui  and  moon  after  they  have  set.    He  explains  the  enUrgemt^t  °' 
the  sun  and  moon,  and  tlie  shortening  of  the  vertical  diametere  of  Iwtk 
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tliese  bodies,  wben  near  ibe  horiton.  He  is  aware  tbat  the  atmosphere 
decreases  in  density  with  incrense  of  height,  and  actnally  fixes  its 
height  at  58^  miles.  In  the  "Book  of  the  Balance  Wisdom,"  he  sets 
forth  the  connection  between  the  weight  of  the  atmosphere  and  its 
increasing  density.  He  shows  that  a  body  will  weigh  differently  in  a 
rare  and  a  dense  atmosphere.  He  considers  the  force  with  which 
planged  bodies  rise  through  heavier  media.  He  nnderatands  the  doc- 
trine of  the  centre  of  gravity,  and  applies  it  to  the  investigation  of 
balances  and  steelyards.  He  recognizes  gravity  as  a  force,  though 
he  falls  into  the  error  of  making  it  diminish  at  the  distance,  and  of 
making  it  purely  terrestrial.  He  knows  the  relation  between  the  ve- 
locities, spaces,  and  times  of  falling  bodies,  and  has  distinct  ideas  of 
capillary  attraction.  He  improves  the  hydrometer.  The  determination 
of  the  densities  of  the  bodies,  as  given  by  Alhazen,  approaches  very 
closely  to  our  own.  "  I  join,"  says  Draper,  "  in  the  pious  prayer  of 
Alhazen,  'that  in  the  day  of  judgment  the  All*Mereiful  will  take  pity 
on  the  Boul  of  Abur-Raibaii,  because  he  was  the  first  of  the  race  of 
men  to  construct  a  table  of  specific  gravities.'  "  If  all  this  be  historic 
truth  (and  I  have  entire  confidence  in  Dr.  Drnper),  well  may  he  "de- 
plore the  systematic  manner  in  which  tlia  lilerniiire  of  Europe  has 
contrived  to  put  ont  of  eight  our  scieniilic  obligations  to  the  Moham- 
medans," ' 

Toward  the  close  of  the  stationary  period,  a  word- weariness,  if  I 
may  so  express  it,  took  more  and  more  possession  of  men's  minds. 
Christendom  had  become  sick  of  the  school  philosophy  and  its  verbal 
va«teA,  which  led  to  no  issue,  but  lefl  the  intellect  in  everlasting  haze. 
Here  .ind  (here  was  heard  the  voice  of  one  impatiently  crying  in  the 
wilderness,  "  Not  unto  Aristotle,  not  unto  subtile  hypotheses,  not  unto 
Chnrch,  Bible,  or  blind  tradition,  must  we  turn  for  a  knowledge  of  the 
nniverBe,  but  to  the  direct  investigation  of  Nature  by  observation  and 
fxperimenl,"  In  I5<3  the  epoch-making  work  of  Copernicus  on  the 
paths  of  the  heavenly  bodies  appeared.  The  total  crash  of  Aristotle's 
closed  universe  with  the  earth  at  its  centre  followed  as  a  consequence ; 
and  "  the  earth  moves "  became  a  kind  of  watchword  among  intellect- 
nal  freemen.  Copernicus  was  the  Canon  of  the  Church  of  Frauen- 
burg.  in  the  diocese  of  Ermeland.  For  threo-and-thirty  yeai-s  he  had 
withdrawn  himself  from  the  world,  and  devoted  himself  to  the  con- 
solidation of  his  great  scheme  of  the  solar  system.  He  made  its  blocks 
etwat ;  and  even  to  those  who  feared  it,  and  desired  its  overthrow, 
it  WBB  SO  obviously  strong  that  they  refrained  from  meddling  with  it. 
Ill  the  last  year  of  the  life  of  Copernicus  his  book  appeared.  It  is  said 
the  old  man  received  a  copy  of  it  a  few  days  before  his  death,  and 
then  departed  in  peace. 

The  Italian  philosopher  Giordano  Bruno  was  one  of  the  earlicBt 
converts  to  the  new  astronomy.    Taking  Lucretius  as  his  exemplar, 
■iDtellectuil  DevclopiucDl  of  Europe,"  p.  SfiP. 
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lie  revived  the  notion  of  tlie  infioity  of  norlde;  and,  combining  wi 
it  the  doctrine  of  Coperaicus,  reacbed  the  EaLlime  generalization 
ihc  fixed  stars  are  suns,  scattered  numberless  tlirougli  space  and 
comjianied  by  satellites,  whicU  bear  the  same  relation  to  tbcni  as  the 
earth  does  to  our  sun,  or  our  moou  to  our  earth.    This  was  an 
sion  of  transcendent  import;  but  Bruuo  came  closer  than  this  to 
present  line  of  thought.    Struck  with  the  problem  of  the  gencni 
and  maintenance  of  organisms,  and  duly  pondering  it,  he  came  to 
conclusion  tLat  Nature  in  tier  productions  does  not  imitate  tbc  tec 
of  man.  Her  process  is  one  of  unraveling  and  unfolding.    The  iufi 
of  forms  under  which  matter  appears  was  not  imposed  upon  it  by 
external  artificer;  by  its  own  intrinsic  force  and  virtue  it  brings  t 
forms  forth.    Matter  ia  not  the  mere  naked,  empty  capacity  w 
philosophers  have  pictured  her  to  be,  but  the  universal  mother, 
lirings  forth  all  things  as  the  fruit  of  her  own  womb. 

This  outspoken  man  was  origmally  .1  Dominican  mouk.  He 
accused  of  heresy  nud  Ijad  to  fly,  seeking  refuge  in  Geneva,  Pari*, 
England,  and  Germany.  In  1SS2  he  fell  into  the  hands  of  the  tuquj' 
aition  at  Venice,  He  was  imprisoned  for  many  years,  tried,  degrsd 
excommunicated,  and  handed  over  to  the  civil  power,  with  the  rc<}u 
that  he  sliould  lie  treated  gently  and  "  wittiout  the  shedding  of  hliwi 
This  meant  that  he  was  to  be  burnt;  and  burnt  accordingly  he  «* 
on  February  Ifl,  1600.  To  escape  a  similar  fate,  Galileo,  ihirty-thrw 
years  afterward,  abjured,  upon  his  kuces  and  with  his  hand  ou  ihe 
holy  gospels,  the  lielioceutric  doctrine.  After  Galileo  came  Kepler, 
who  from  his  German  home  defied  the  power  beyond  the  Alps.  He 
traced  out  from  preexisting  observations  the  laws  of  planetary  niotioik 
The  problem  was  thus  prepared  for  Newton,  who  bound  those  emju 
Cal  laws  together  by  the  principle  of  gravitation. 

During  the  middle  ages  the  doctriuc  of  atoms  had  to  nil  ajipf 
anue  vanished  from  discussion.    In  all  probability  it  held  its  gto  ' 
among  sober-minded  and  thoughtful  men,  tbougb  neither  Ihc  Ch' 
nor  the  world  was  prepared  to  hear  of  it  with  tolerance.    Once,  in  t 
year  1343,  it  received  distinct  expression.    But  retraction  by  com 
sion  immediately  followed,  aud,  thus  discouraged,  it  sliimbered  tilt 
seventeenth  century,  when  it  was  revived  by  a  contemporary 
Hobbes  and  Descartes,  the  Ptre  GassendL 

The  analytic  and  syuthetic  tendencies  of  the  human  mind  cxbj 
themseU'es  throughout  history,  great  writers  ranging  themselves 
times  on  the  one  side,  sometimes  on  the  other.    Men  of  lofty  iwXv 
and  minds  open  to  the  elevating  impressions  produced  by  Nature  at 
whole,  whose  satisfaction,  therefore,  is  rather  ethical  than  logical, li» 
leaned  to  tbe  syntbelic  side  ;  while  the  analytic  barmoiUEeH  l>e»t  »i 
the  more  precise  and  more  mechanical  bias  which  seeks  the  9all»(«l' 
of  tlie  understanding.    Some  form  of  pantheism  was  uenally  «ilwj> 
by  the  one,  wlille  a  detached  Creator,  working  more  or  lefts  oAt'l 
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mamier  of  men,  was  often  assumeJ  hy  the  other.'  Gnaaeiidi  is  hardly 
to  be  ranked  with  eilfier.  Having  formerly  acknowledged  God  as  the 
first  great  cause,  he  immediately  drops  tbe  idea,  applies  ihv  known 
laws  of  mechanics  to  the  atoms,  and  thence  deduces  all  vitnl  jihe- 
UDmena.  God,  who  created  earth  and  water,  plnntH  and  animale,  pro- 
duced in  tbe  first  place  a  definite  number  of  atoms,  which  constituted 
the  seed  of  all  things.  Then  began  that  scries  of  combinations  and 
decompositions  which  goes  on  at  the  present  day,  and  which  will  c<in- 
tinae  in  the  future.  The  principle  of  every  change  resides  in  matter. 
I  Id  artificial  productions  the  moving  principle  is  different  from  the  ma- 
terial worked  upon;  but  in  Nature  the  agent  works  wilhin,  being  (he 
most  active  and  mobile  part  of  the  material  itself.  Thus  this  bold 
I ecclesiaslic,  without  incurring  the  censure  of  the  Church  or  the  world, 
contrives  to  onlstri})  Mr,  Darwin,  Tbe  same  cast  of  mind  which 
caused  him  to  detach  the  Creator  from  bis  universe  led  him  also  to 
detach  tbe  soul  from  the  body,  though  to  the  body  ho  ascribes  an  in- 
ifluence  bo  largo  as  to  render  the  soul  almost  unnecessary,  Tbe  aber- 
[nitioiiBof  reason  were  in  his  view  an  affair  of  the  material  hrain. 
Mental  disease  is  brain-disease;  but  then  the  immortal  reason  sits 
apart,  and  cannot  be  touched  by  the  disease.  The  errors  of  madness 
are  errors  of  the  instrmnent,  not  of  the  performer. 

It  may  be  more  than  a  mere  result  of  education,  connecting  itself 
probably  with  the  deeper  mental  structure  of  the  two  men,  that  the 
idea  of  Gassendi,  above  enunciated,  is  substantially  tbe  same  as  that 
j  expressed  by  Prof.  Clerk  Maxwell  at  the  close  of  tbe  very  noble  leoi- 
[  nre  delivered  by  bim  at  Bradford  last  year.    According  to  both  phi- 
j  loBophers,  the  atoms,  if  I  understand  aright,  are  the  prepared  matcrfalt, 
j  the  "  m.Tnufaolured  articles,"  which,  formed  by  the  skill  of  the  Highest, 
produce  by  their  subsequent  interaction  all  the  phenomena  ol'  the  ma- 
terial world.    There  seems  to  be  this  difference,  however,  between 
I  Gasst-ndi  and  Maxwell;  the  one  postulaten,  ihe  other  in/era  his  first 
cause.    In  bia  manufactured  articles.  Prof.  Maxwell  finds  the  basis  of 
,  on  induction  which  enables  hini  to  scale  philosophic  heights  considered 
inaccessible  by  Kant,  and  to  take  the  logical  step  from  the  atoms  to 
1  their  Maker. 

I      The  atomic  doctrine,  iti  whole  or  in  part,  waa  entertained  by 
I  Bacon,  Descartes,  Hobbes,  Locke,  Newton,  Iloyle,  and  theirsnccessore, 
I  until  the  chemical  law  of  multiple  proportions  enabled  Dalton  to 
eonfer  npon  it  an  entirely  new  significance.    In  our  day  there  are 
leeeMions  from  the  theory,  but  it  still  stands  firm.    Only  a  ye.ir  or 
two  ago  Sir  William  Thomson,  with  characteristic  penetration,  sought 

'  Bojle'a  model  of  the  uolTene  wu  Uie  Straaboari;  clock  wllh  an  ouUidc  utiflaet. 
Ooetlie,  on  the  other  binil,  sang : 

"  Ihni  eleml'*  die  Wolt  tm  Inootti  m  b*wes«n, 
Nilor  In  eicb,  tlch  in  Kitur  id  Imgrn." 

Tbe  uate  rcpagiMDoe  to  the  elockmaker  conception  it  mutifeft  In  Cvljle. 
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to  determiue  the  sizes  of  tlio  atome,  or  rather  lo  fic  the  limiie  botw 
which  their  sizes  lie;  while  only  last  year  the  dtecourses  of  Will 
sou  anil  Maxwell  illusimte  the  present  hold  of  the  doctrine  njKm 
foremost  ttcietitific  minds.  What  these  atotn!*,  selt'-moYed  natl 
posited,  oan  and  cannot  accomplish  in  relation  to  life,  is  at  tho  preMUt 
moracMt  the  sirbject  of  profoand  scientific  thought,  I  doubt  the  V 
macy  of  Maswell'a  logic;  but  it  is  impossible  not  to  feel  the 
glow  with  which  his  leetnro  concludes.  There  is,  moreover,  a  La 
tian  grandenr  in  his  description  of  the  steadfastness  of  the  a 
"  Natural  causes,  aa  we  know,  are  at  work,  which  t«nd  to  modify,  if 
they  do  not  nt  length  destroy,  all  the  arrangements  And  dimensioot 
of  the  earth  and  the  whole  solar  syslem.  But  tbougd  in  the  co 
of  ages  catastrophes  have  occurred  and  may  yet  occur  in  the  fae«' 
though  ancient  ayntema  may  be  dissolved  and  new  systems  evol 
out  of  Iheir  ruins,  the  molecules  out  of  which  these  systems  are  boill, 
the  foundation-stones  of  the  material  univerae,  remain  anbrokm  mmI 
unworn." 

Ninety  years  subsequent  to  Gai^aendi  the  doctrine  of  bodily  in* 
ments,  as  it  may  be  called,  assumed  immense  importance  tii  tho  ha 
of  Hishop  Butler,  who,  in  his  famous  "  An.ilogj  of  Religion,"  ih'f 
oped,  from  his  own  point  of  view,  and  with  consummate  sagacity 
similar  idea.  The  bishop  stilt  influences  superior  minds ;  and  it 
repay  us  to  dwell  for  a  moment  on  his  viewfi.  He  draws  the  sh 
distinction  between  our  real  selves  and  our  bodily  iiistrumciiti.  Bt 
does  not,  as  far  as  I  remember,  use  the  word  soul,  possibly  boeiM 
the  term  was  so  hackneyed  in  his  day,  as  it  had  been  for  many  gw>- 
urutioris  previously.  But  he  speaks  of  "  living  powers,"  '*  perceiving" 
or  "  percipient  powers,"  "moving  agents,"  "  ourselves,"  in  tbo  sami 
sense  aa  we  should  employ  the  term  soul.  He  dwells  ujwn  tho  fwU 
that  limbs  may  be  removed  and  mortal  diseases  assail  the  body,  vli 
the  mind,  almost  up  to  the  moment  of  death,  remains  clear.  He 
fers  to  sleep  and  to  swoon,  where  the  "  living  powers  "  ate  suspwi 
but  not  destroyed.  Ho  considers  it  quite  as  easy  to  conocivQ  of 
existence  out  of  our  bodies  as  in  them  ;  that  wn  may  animate  a  ti» 
cession  of  bodies,  the  dissolution  of  all  of  them  having  no  more  k«- 
dency  to  dissolve  our  real  selves,  or  "  deprive  us  of  living  facnttiM'- 
tlie  faculties  of  perception  and  action — than  the  dissolution  o(  taj 
foreign  matter  which  we  arc  capable  of  receiving  impressions  froo,  9 
making  use  of,  for  the  common  occasions  of  life."  Thia  is  the  ksyrf 
the  bishop's  position  :  "  Our  orpanized  bodies  are  no  mnn'  a  part^ 
ourselves  than  any  other  matter  around  us."  In  proof  of  thia  be  otUl 
attention  to  the  use  of  glasses,  which  "  prepare  objects  "  for  th«  " 
cipieut  power "  exactly  as  the  eye  does.  The  eye  itself  ts 
pi-roipient  than  the  glass,  and  ia  quite  as  much  the  instrumeo 
true  self,  and  also  as  foreign  to  the  true  self,  as  the  glass  i«, 
if  we  see  with  our  eyes  only  in  (he  same  manner  as  w«  ito 
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the  like  may  juBtly  be  couclndcd  from  analogy  of  all  our 

T-nerotiiiH,  as  you  are  fiwarc,  reached  a  precisely  opjioBite  concln- 
(ion  ;  and  it  certainly  would  be  interesting,  if  Dot  profitable,  to  us  all, 
Vo  hear  what  he  would  or  could  urge  in  opposition  to  the  reasoning 
>f  the  bishop.  As  a  brief  discussion  of  the  point  will  enable  ua  to 
lee  the  bearings  of  an  important  question,  I  will  here  permit  a  disci- 
[>le  of  LucretinB  to  try  the  strength  of  the  bishop's  position,  and  then 
Ulow  the  bishop  to  retaliate,  with  the  view  of  rolling  back,  if  he  can, 
ihe  difficulty  npon  Lucretius.  Each  shall  state  his  cace  fully  and 
'rankly,  and  you  shall  be  umpire  between  them,  The  argument 
niglit  proceed  in  this  fashion  : 

"Subjected  to  the  test  of  mental  presentation  ( Korsfc/Zuny)  your 
riewH,  most  honored  prelate,  would  present  to  many  minds  a  great,  if 
)ol  an  insuperable  difficulty.    Ton  speak  of  '  living  powers,'  '  percipi- 
mt  or  perceiving  powers,'  and  '  ourselves  ; '  but  can  you  form  a  men- 
kI  picture  of  any  one  of  these  apart  from  the  organism  through  which 
t  is  Bopposed  to  act  ?    Teat  yourself  honestly,  and  see  whether  you 
losfless  any  faculty  that  would  enable  yon  to  form  such  a  conception, 
die  true  self  has  a  local  habitation  in  each  of  us  ;  thus  localized,  must 
It  not  possess  a  form  ?    K  so,  what  form  ?    Have  yon  ever  for  a  mo- 
tuent  realized  it  ?    When  a  leg  is  amputated,  the  body  is  divided  into 
two  part*  ;  is  the  true  self  in  both  of  them  or  in  one  ?    Thomas  Aqui- 
Tiue  might  say  in  both;  but  not  you,  for  you  appeal  to  the  conscious- 
besa  associated  with  one  of  the  two  parts  to  prove  that  the  other  is 
p(H«ign  matter.    Is  consciousness,  then,  a  necessary  clement  of  the 
true  self?    If  so,  what  do  you  say  to  the  case  of  the  whole  body  be- 
btg  deprived  of  consciousness  ¥    If  not,  then  on  what  grounds  do  you 
heny  any  portion  of  the  true  self  to  the  severed  limb?    It  seems  very 
bingnlar  that,  from  the  beginning  to  the  end  of  your  admirable  hook 
(and  no  one  admires  its  sober  strength  more  than  I  do),  yon  never 
pnoe  mention  the  brain  or  nervous  system,    You  begin  at  one  end  of 

Ee  body,  and  show  that  its  parts  may  be  removed  without  prejudice 
the  perceiving  power.  What  if  you  begin  at  the  other  end,  and  re- 
ive, instead  of  the  leg,  the  brain  ?  Tlie  body,  as  before,  is  divided 
ito  two  parts  ;  but  both  are  now  in  the  same  predicament,  and  nei- 
ler  can  bo  appealed  to  to  prove  that  the  other  is  foreign  matter. 
If,  instead  of  going  so  far  as  to  remove  tho  brain  itself,  let  a  certain 
ion  of  its  bony  covering  be  removed,  and  let  a  rhythmic  series  of 
inre  and  relaiations  of  pressure  be  applied  (o  the  soft  substance, 
cry  pressure  '  the  faculties  of  perception  and  of  action  '  vanish  ; 
I  wery  relaxation  of  pressure  they  are  restored.  Where,  during  the 
nervals  of  pressure,  ia  the  perceiving  power  ?  I  once  had  the  dis- 
i«rge  of  a  Leyden  battery  passed  unexpectedly  throngli  me:  I  felt 
OtMug,  but  was  simply  blotted  out  of  conscious  existence  for  a  sen- 
\>\t  tniervat    Where  was  my  true  self  during  that  interval  ?  Men 
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wlio  have  reoovered  from  ttghtning-Btroke  have  been  much  longer 
the  same  state;  and,  indeed,  in  cases  of  ordinary  coacnssion  of  tlie 
brain,  days  may  elapse  during  which  no  experience  is  registertd  in 
consoioiiaoiss.  Where  is  the  man  bimself  daring  the  period  of  iiisea- 
eibility  1  You  may  Bay  that  I  beg  the  question  when  I  assume  ifl 
man  to  have  been  unconscious,  that  ho  was  really  conscious  «I]  iff 
time,  and  has  simply  forgotten  what  had  occurred  to  bim.  In  reply 
to  this,  I  can  only  say  that  no  one  need  shrink  from  the  worst  tortura 
that  superstition  ever  invented  if  only  so  felt  and  so  rcinembered.  I 
do  not  think  your  theory  of  instruments  goes  at  all  to  the  bottom  ol 
the  matter.  A  telegraph  operator  has  his  instruments,  by  means  of 
which  he  converses  with  the  world  ;  our  bodies  possess  a  uervona  fjs- 
tem,  which  plays  a  similar  part  between  the  perceiving  powers  sad 
eiternal  things.  Cut  the  wires  of  the  operator,  break  his  bat 
demagnetize  his  needle;  by  this  means  yon  certainly  aever  his 
nection  with  the  world  ;  but,  inasmuch  as  these  are  real  iDstrnmea 
their  destruction  does  not  touch  the  man  who  uses  them.  The  opt» 
lor  survives,  and  he  hnowa  that  he  survival.  What  is  it,  I  would  n*k, 
in  the  humnn  system  that  answers  to  this  conscious  snrvival  of  t 
operator  when  the  battery  of  the  brain  is  so  disturbed  as  to  pro<I 
insensibility,  or  when  it  is  destroyed  altogther? 

"  Another  consideration,  which  you  may  consider  slight, 
upon  mo  with  some  force.  The  brain  may  change  from  health  to  i 
ease,  and  through  such  a  chanr^c  the  most  exemplary  man  ni:iy  ln' «( 
verted  into  a  dubauohee  or  a  murderer.  JJy  very  noble  an«i  appru.' 
good  master  had,  as  you  know,  threatcnings  of  lewdness  intruda 
into  his  brain  by  his  jealous  wife's  philter;  and,  sooner  than  pc 
himself  to  run  even  the  risk  of  yielding  to  these  base  prompting*, 
slew  himself.  How  could  the  hand  of  Lucretins  have  been  thus  IuumI 
against  himself  if  the  real  Lucretius  remained  as  bi-fore?  Cu  ihi 
brain  or  can  tt  not  act  in  this  distempered  way  without  tbe  inttrt 
lion  of  the  immortal  reason  ?  If  it  can,  then  it  is  a  prime  mover  wb' 
requires  only  healthy  regulation  to  render  it  reasonabl}'  sclf-tctin^ 
and  there  is  no  apparent  need  of  your  immortal  reason  at  all.  If 
cannot,  then  the  immortal  reason,  by  its  mischievous  activity  in  o" 
ating  upon  a  broken  instrument,  must  have  the  credit  of  conmil  ' 
every  iraagiuablo  extravagance  and  crime,  I  think,  if  you  will  .lU 
me  to  say  so,  that  the  gravest  consequences  are  likely  to  flow  in 
your  estimate  of  the  body.  To  regard  the  brain  as  yoa  would  a  ntS 
or  an  eyeglass — to  shut  your  eyes  to  all  its  mystery,  to  the  juTf 
oorrelation  that  reigns  between  its  condition  and  our  consciouxi>c.>fi, 
the  fact  that  a  slight  exoess  or  defect  of  blood  in  it  proflncra  thM 
very  swoon  to  which  you  refer,  and  that  in  relntiou  to  it  our  meat  tti 
drink  and  air  and  exercise  have  a  perfectly  transcendental  valup  lad 
significance — to  forget  all  this  does,  I  think.  Open  a  way  to  inDUiwr^ 
errors  in  our  habits  of  life,  and  may  possibly  in  some  0M«e  ' 
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ster  that  very  disease,  and  consequent  mental  ruin,  which  a 
r  appreciation  of  this  mysterious  organ  would  have  uvoidcd." 
,  can  imagine  the  bishop  thoughtful  nfter  hearing  this  arguincut, 
iras  not  the  man  to  allow  angt-r  to  mingle  wilh  the  consideration 
point  of  this  kind.  After  due  consideration,  and  having  strength- 
l  himself  by  that  honest  contemplation  of  the  raeta  wliich  ivas 
,tual  with  him,  and  which  includes  the  desire  to  give  even  adverse 
I  their  due  weight,  1  can  suppose  the  bishop  to  proceed  thus: 
m  will  remember  that  in  the  'Analogy  of  Religion,'  of  which  you 
•  so  kindly  spoken,  1  did  not  profess  to  prove  any  thing  absolutely, 
that  I  over  and  over  again  acknowledged  and  insisted  on  the  small- 
of  our  knowledge,  or  rather  the  depth  of  our  ignorance,  aa  re- 
Is  the  whole  system  of  the  universe.  My  object  was  to  show  my 
tical  friends  who  set  forth  so  eloquently  the  beauty  and  benefi- 
e  of  Nature  and  the  Ruler  thereof,  while  they  had  nothing  but 
a  for  the  so-called  absurdities  of  the  Christian  scheme,  that  they 
I  in  no  better  condition  than  we  were,  and  that  for  every  difficulty 
'  found  upon  our  side,  quite  as  great  a  difficulty  was  lo  be  found 
heirs.  I  will  now,  with  your  permission,  adopt  a  similar  line  of 
imeut,  Tou  are  a  Lucretian,  and  from  tbe  combination  and  sep- 
ion  of  atoms  deduce  all  terrestrial  things,  including  organic  forma 
tbelr  phenomena.  Let  me  tell  you  in  the  first  instance  bow  far  1 
ftrepared  to  go  with  you.  I  admit  that  you  can  build  crystalline 
IS  out  of  this  play  of  molecular  force ;  that  the  diamond,  amethyst, 
ttnow-Btar,  are  tridy  woiideiful  structures  which  are  thus  produced. 
U  go  farther  and  acknowledge  that  even  a  tree  or  flower  might  in 
way  be  organized.  Nay,  if  you  can  show  me  an  animal  without 
ation,  I  will  concede  to  you  that  it  also  might  be  put  together  by 
tuitable  play  of  molecular  force. 

'Thas  far  our  way  is  clear,  but  now  comes  my  difficulty.  Tour 
IS  are  individually  without  sensation,  much  more  arc  they  without 
,ligence.  May  I  ask  you,  then,  to  try  your  band  upon  this  ].roh- 
t  Take  your  dead  hydrogen -atom  a,  your  dead  oxygen-atoms,  your 
I  carbon-atoms,  your  dead  nitrogen-atoms,  your  dead  phosphoruB- 
IB,  and  all  the  other  alom»,  dead  as  grains  of  shot,  of  which  tbe 
a  is  formed.  Imagine  them  separate  and  sensationless ;  observe 
I  running  together  and  forming  all  imaginable  combinations. 
I,  as  a  purely  mechanical  process,  is  stical/le  by  tbe  mind.  But  can 
»ec,  or  dream,  or  in  any  way  imagine,  how  out  of  that  mcchauical 
and  from  these  individually  dead  atoms,  sensation,  thought,  and 
tion,  are  to  arise  ¥  Yon  speak  of  tbe  ditliuulty  of  presenlation  in 
itite ;  is  it  less  in  yours  ?  I  am  not  all  bereft  of  this  Vor»tel/iinffs- 
t  of  which  you  speak.  I  can  follow  a  particle  of  musk  until  it 
hes  tbe  olfactory  nerve;  I  can  follow  the  waves  of  sound  until 
■  tremors  reach  tbe  water  of  tbe  labyrinth,  and  sot  the  otoliths 
Corti'a  ItbreB  in  motion ;  I  can  also  visualize  the  waves  of  etber 
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as  they  cross  tlie  eye  ami  Iiit  tbe  retina.  Nay,  more,  I  am  able  Id 
low  up  to  the  central  organ  the  motion  thns  imparted  at  the  peripb 
and  to  see  in  idea  the  very  molecules  of  the  brain  thrown  into  trffio 
My  insight  is  not  baffled  by  tbeee  physical  proeegsea.  What 
mo,  what  I  find  unimaginable,  transcending  every  faculty  I  possi-gt— 
transcending,  I  humbly  submit,  every  faculty  j/ou  possess — is  tie 
notion  that  out  of  those  physical  tremors  yon  can  extract  things  so 
utterly  incongmoUB  with  them  as  sensation,  thought,  and  emotion. 
You  may  say,  or  think,  that  this  issue  of  consciousness  from  the  cli 
of  atoms  is  not  more  incongrnous  than  the  flash  of  light  from  tbe  tin 
of  oxygen  and  hydrogen.  But  I  beg  to  say  that  it  is.  For  such 
congruity  aa  the  flash  possesses  is  that  which  I  now  force  upon  Jtm^ 
attention.  The  flash  is  an  affair  of  consciousness,  the  objective  co 
terpart  of  which  is  a  vibration.  It  is  a  flash  only  by  our  inl4T|M 
tion.  You  are  the  cause  of  the  apparent  incongruity;  and  jrou  art 
the  thing  that  puzzles  me.  I  need  not  remind  yon  that  the  great 
iiitz  felt  the  difficulty  which  I  feel,  and  that  to  get  rid  of  this  nion»t~ 
deduction  of  life  from  death  he  displaced  your  atoms  by  his  mona 
anil  which  were  more  or  lees  perfect  mirrors  of  the  Hniveree,  and 
of  the  summation  and  integration  of  which  he  supposed  all  the 
nomena  of  life— sentient,  intellectual,  and  emotional — to  arise. 

"Your  difficulty,  then,  as  I  see  you  are  ready  to  admit,  is  quite 
great  ns  mine.  You  cannot  satisfy  the  human  andcrslanding  in  ili 
demand  for  logical  oontinnity  between  molecular  prficesses  ami  t 
phenomena  of  con  scion  Bness,  This  is  a  rock  on  which  niatcrlal' 
must  inevitably  fplit  whenever  it  pretends  to  be  a  complete  phtlono) 
of  life.  What  in  the  moral,  my  Lncretinn  ?  You  and  I  are  not  Ilk 
to  indulge  in  ill-temper  in  the  discussion  of  these  great  topics,  wli 
we  see  so  much  room  for  honest  differences  of  opinion.  Bui  therf  a 
jieople  of  less  wit,  or  more  bigotry  (I  say  it  with  humility),  on  Ixi 
sides,  who  are  ever  ready  to  minjrle  anger  and  vituperation  with  »ii 
discussions.  There  are,  for  example,  writers  of  note  and  infliieor^ 
the  jiresent  day  who  are  not  ashamed  to  assume  the  '  deep  pcrton 
sin'  of  a  great  logician  to  be  the  cause  of  his  unbelief  in  a  theologte 
dogma.  And  there  are  others  who  hold  that  we,  who  ch(*ri»li  o  ' 
noble  Bible,  wrought  as  it  has  been  into  the  constitution  of  onrfii 
fathers,  and  by  inheritance  into  us,  muBt  necepsarily  be  hyiwcrili 
and  insincere.  Let  ns  disavow  and  discountenance  such  people,  di 
ishing  the  unswerving  faith  that  what  is  good  and  true  in  both  ear 
arguments  will  be  preserved  for  the  benefit  of  hnraanity,  tViIp  all  ttat 
is  bad  or  fnlse  will  disappear." 

It  is  worlli  remarking  that  in  one  respect  tbe  bishop  was  a  prmioct 
of  hia  age.    Long  previous  to  hia  day  the  nature  of  the  soul  had  b«« 
BO  favorite  and  general  a  topic  of  diacuBsion  that,  when  th"  simb" 
of  the  Fniversity  of  Paris  wished  to  know  the  leanings  of  a  ne« 
feasor,  they  at  once  requested  liim  to  lecture  upon  the  souL  About 
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tbe  time  of  Bishop  Butler  the  question  was  not  only  agitated  but  ex- 
teni]eJ.  It  was  seen  by  tho  clear-wilted  men  who  entered  this  arena 
;tbat  many  of  their  beet  argumeuta  applied  equally  to  brutee  and  men, 
The  bishop's  argumeuta  were  of  this  character.  He  saw  it,  admitted 
jt,  accepted  tho  cousequences,  aud  boldly  embraced  tho  whole  animal 
-world  in  his  scheme  of  immortality. 

.  Bishop  Butler  accepted  with  unwavering  trust  the  chronology  of 
Ithe  Old  Testament,  deaoribing  it  as  "  confirmed  by  the  natural  and 
icivil  history  of  the  world,  collected  from  common  historians,  from  tlie 
state  of  the  earth,  and  from  the  late  inventions  of  arts  and  sciences." 
;Tbesc  words  mark  progress;  they  must  seem  somewhat  hoary  to  the 
Siafaop's  successors  of  to-day.'  It  is  hardly  necessary  to  inform  you 
that,  since  his  time,  the  domain  of  the  naturalist  has  been  immensely 
cxttroded — the  whole  science  of  geology,  with  its  astounding  revela- 
tiouB  regarding  the  life  of  the  ancient  earth,  having  been  created. 
The  rigidity  of  old  conceptions  has  been  relaxed,  the  public  mind  be- 
ing rendered  gradually  tolerant  of  the  idea  that  not  for  sis  thousand, 
xor  for  sixty  ihoutiand,  nor  for  six  thousand  thousand,  but  for  n?ona 
embracing  untold  millions  of  years,  this  earth  has  been  the  theatre  of 
Jifo  and  death.  The  riddle  of  the  rocks  has  been  read  by  tho  geolo- 
igist  and  paleontologist,  from  aub-Cambriau  depths  to  the  deposits 
jthickening  over  the  sea-bottoms  of  to-day.  And  upon  the  leaves  of 
(that  sione-book  are,  as  you  know,  stamped  the  characters,  plainer  and 
tBorer  than  those  formed  by  the  ink  of  history,  which  carry  the  mind 
|l>sGk  into  abysses  of  past  time,  compared  with  which  the  periods 
rwbich  satisfied  Bishop  Butler  cease  to  have  a  visual  angle.  Every- 
rl>ody  now  knows  this;  all  men  admit  it;  atill,  when  tbey  were  first 
'Woached,  theae  verities  of  aclence  found  loud-tongued  denunciators, 
{vho  proclaimed  not  only  their  baselessnesB  considered  scientifically, 
|but  their  immorality  considered  as  questions  of  ethics  and  religion: 
jthe  Book  of  Genesis  had  stated  the  question  in  a  different  fashion, 
jEiid  science  must  necessarily  go  tp  pieces  when  it  clashed  with  this 
iktithority.  And  ae  the  seed  of  the  thistle  produces  a  thistle,  and 
mothiog  else,  so  thtee  objectors  scatter  their  gcrma  abroad,  and  repro- 
•duce  their  kind,  ready  to  play  again  tho  part  of  their  intellectual 
j|irogenitors,  to  show  the  same  virulence,  the  same  ignorance,  to  achieve 
aot  K  time  the  same  success,  and  finally  to  suffer  the  same  inexorable 
jdefent.  Sure  the  tim'b  must  come  at  last  when  human  nature  in  its 
lirrty,  whose  legitimate  demands  it  ia  admitted  science  alone  cannot 
itisfy,  will  find  interpreters  and  expocitors  of  a  different  slamj)  from 
ooe  rash  and  ill-informed  persons  who  have  been  hitherto  so  ready 
burl  themselvea  against  every  new  scientific  revelation,  IcBt  it  should 
Ktdanger  what  they  are  pleased  to  consider  theirs, 

'  Only  to  iioiiip;  for  there  are  iJi({iiitiiriM  who  eren  now  Bpe«k  of  tlie  Cirlb'B  nakj 
ml  u  so  mud)  buildinic  mtierial  preparcU  Cor  man  b(  Ibe  i;r«&lloiL    Suiel;  il  ia  time 
Ibii  loose  Imnguuge  sbould  ceue. 
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The  lode  of  discovery  onue  slruok,  those  petrified  forms  in 
life  was  at  one  time  active  increased  to  multitudes  and  demanded  clu> 
sifipatioo.  The  general  fiict  soon  became  evident  thai  none  but  the 
eimpleat  forma  of  lifo  lie  lotvest  down — that  aii  we  climb  higher  and 
higher  among  the  superimposed  strata  more  perfect  forms  appcu. 
The  change,  however,  from  form  to  form  was  not  continnoiis,  bull 
Btops,  some  email,  aome  great.  "  A  section,"  says  Mr.  Iluxlei 
hundred  feet  thick  will  exhibit  at  different  heights  a  dozen  %\ 
ammonite,  none  of  which  passes  beyond  its  particular  zone  ' 
stone,  or  clay,  into  the  zone  below  it,  or  into  that  above  it,"  lu  thr 
presence  of  such  facts  it  was  not  possible  to  aroid  the  question,  Ilsve 
those  forms,  showing,  though  in  broken  stages  and  with  many  irrego- 
lariticH,  this  unmislalc.ible  general  advance,  been  subjected  to  no  aoo- 
tinnous  law  of  growth  or  variation?  Had  our  education  been  piir 
scientific,  or  had  it  been  sufficiently  detached  from  ioBuences  wliid 
however  ennobling  in  another  domain,  have  always  proved  bindrant 
and  delnsions  when  Introduced  as  factors  into  the  domain  of  ph; 
the  scientific  mind  never  could  have  swerved  from  the  search  for  s  ! 
of  growth,  or  allowed  itself  to  accept  the  anthropomorphism  whid 
regarded  each  successive  stratnm  as  a  kind  of  mechanic's  bench  for  1 
manafacture  of  new  species  out  of  all  relation  to  the  old. 

Biased,  however,  by  their  previous  education,  the  groat  majo 
of  naturalists  invoked  a  special  creative  act  to  account  for  tbe  sppd 
ance  of  each  new  group  of  organisms.  Doubtless  there  were  mirobef! 
who  were  clear-headed  enough  to  see  that  this  was  no  eiplanauoD  il 
all ;  that,  in  point  of  fact,  it  was  an  attempt,  by  the  iDtrodacCion  of  1 
greater  dttficnity,  to  account  for  a  less.  But,  having  nothing  to  ofliir 
iu  the  way  of  explanation,  they  for  the  most  part  held  their 
Still  the  thoughts  of  reflecting  men  naturally  and  necessarily 
merod  roimd  the  question.  De  Maillet,  a  contemporary  of  \aii 
has  been  brought  into  notice  by  Prof.  Huxley  as  one  who  "had  •  11*, 
tion  of  the  modifiability  of  HvingCorms,"  In  my  fr«qnent  eon* 
tions  with  him,  the  late  Sir  Benjamin  Brodie,  a  man  of  bigbly-pliill 
sophic  mind,  often  drew  my  attention  to  the  fact  that,  as  early  as  IT( 
Charles  Darwin's  grandthtber  was  the  pioneer  of  Charles  Darwin, 
ISOl,  and  in  subsequent  years,  the  celebrated  Lamarck,  who  jiroiin 
so  profoand  an  impression  on  tbe  public  mind  through  the  vigoros 
exposition  of  his  views  by  tbe  author  of  "  Vesfigea  of  Creation," 
deavored  to  show  the  development  of  species  out  of  changes  of  h»h 
and  external  condition.  In  1B13,  Dr.  Wells,  the  founder  of  onr  pr 
eut  theory  of  dew,  read  before  tbe  Royal  Society  a  pajier  in  whic 
to  use  the  words  of  3Ir.  Darwin,  "  lie  distinctly  recognizes  the  prina 
plo  uf  natural  selection ;  and  this  is  the  first  recognition  tfa&t  bas  bNS 
indicated."  The  thoronghness  and  skill  with  which  Wells  punaed  bh 
work,  and  the  obvious  independence  of  his  character,  rend«n:<l  lin 
long  ago  a  favorite  with  me;  and  it  gave  me  the  liveliest  plcasart  W 
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iligbt  upon  tliiB  additional  tcBtimony  to  his  [lein-tration.  Prof,  Graut, 
Mr.  Patrick  Matthew,  Von  Buch,  tlie  author  of  the  "  Vest i gee," 
D'Hnlloy,  and  others,'  by  the  enunciHtion  of  vitws  more  or  less  clear 
Ind  correct,  showed  that  the  qucation  had  been  fermcotiiig  long  prior 
io  the  year  1858,  when  Mr.  Darwin  and  Mr.  Wallace  simultaneously, 
>at  independently,  placed  their  cloeely  concurrent  views  upon  the  eiilf- 
|ect  before  the  Linnean  Society. 

i  These  papers  were  followed  in  1859  by  the  publication  of  the  first 
idilion  of  "  The  Origin  of  Species."  All  great  things  come  slowly  to 
[he  birth.  Copernicus,  aa  I  informed  you,  pondered  his  great  work  for 
ihirty-three  years.  Newton  for  nearly  twenty  years  kejit  the  idea  of 
Sravitation  before  bis  mind;  for  twenty  years  also  be  dwell  upon  his 
liacoTery  of  Fluxions,  and  doublleBs  would  have  continued  to  make  it 
ihe  object  of  bis  private  thought  bad  be  not  found  that  Liebnitz  was 
Ipoa  bis  track.  Darwin  for  two-and -twenty  years  pondered  the  prob- 
lem of  the  origin  of  species,  and  doubtlesB  he  would  have  continued  to 
Io  BO  bad  he  not  found  Wallace  upon  his  track.'  A  concentrated  but 
liill  and  powerful  epitome  of  hia  labors  was  the  consequence.  The 
^ok  was  by  no  moans  an  easy  one ;  and  probably  not  one  in  every 
wore  of  those  who  then  attacked  it  bad  read  its  pages  through,  or 
irss  competent  to  grasp  their  sjgnificance  if  they  had.  I  do  not  say 
ibis  merely  to  discredit  them,  for  there  were  in  those  days  some  really 
nninent  acieutilic  men,  entirely  raiaed  above  the  heat  of  popular  prejn- 
|ice,  willing  to  accept  any  conclusion  that  science  had  to  offer,  pro- 
tided  it  was  duly  backed  by  fact  and  argument,  and  who  entirely 
fiislook  Mr.  Darwin's  views.  In  fact,  the  work  needed  an  espotmder, 
lad  it  found  one  in  Mr.  Huxley.  I  know  nothing  more  admirable  in 
(bo  way  of  scientific  exposition  than  those  early  articles  of  bis  on  the 
>rigin  of  species.  He  swept  the  curve  of  discussion  through  the  really 
tignificant  points  of  the  subject,  enriched  bis  exposition  with  profound 
original  remarks  and  reflections,  often  summing  up  on  a  single  pithy 
trateuce  an  argument  which  a  less  compact  mind  would  have  spread 
»ver  pages.  But  there  is  one  impression  made  by  tlie  book  itself 
rbich  no  eiposition  of  it,  however  luminous,  can  convey,  and  that  is 
the  impression  of  the  vast  amount  of  labor,  both  of  observation  and  of 
thonght,  implied  in  its  production.  Let  us  glance  at  its  principles. 
I  It  ie  conceded  on  all  hands  that  what  are  called  varieties  are  con* 
Snnally  pro-luced.  The  rule  is  probably  without  exception.  No  chick 
Mid  no  child  is  in  all  respects  and  particulars  the  counterpart  of  its 
^ther  or  sister ;  and  in  such  differences  we  have  "  variety  "  incipient, 
jlo  naturalist  could  tell  how  far  this  variation  could  be  carried ;  but 

;   '  In  1806,  Mr.  Herborl  Spraoer  ("  Frinciples  of  Paytholoey,"  second  edition,  vol.  L, 
I  *ea)  eipti!i»ed  "tho  belief  that  lircunder  bII  lla  forms  liM  ■risen  by  bu  imbroken 
MotioD,  and  ihraagb  tbe  initniaielilalit;  of  what  am  osllcd  mtunil  causes." 
I  *  Tbe  betmrior  of  Ur,  Wallace  ia  rvUtiou  tQ  lliis  subject  bu  been  digciQcd  io  tbe 
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tlie  great  mnss  of  them  held  that  never  by  anj  arnoant  of  iiit«ni&l 
external  change,  nor  by  the  mixture  of  both,  could  the  offspring  of  llie 
same  progenitor  so  far  deviate  from  each  other  as  to  oonslituie  diffrt- 
eut  species.    The  fanctioQ  of  the  experimental  philosopher  is  to  com- 
bine the  conditionB  of  Xature  and  to  produce  her  results ;  and  thi«  wsu 
the  method  of  Darwin,'  Ue  made  himself  acquainted  with  what  oouid, 
without  any  manner  of  doubl,  be  done  in  the  way  of  prodaciag  van- 
ation,    lie  associated  liimself  with  pigcon-faneiers — bought,  begged, 
kept,  and  observed  every  breed  that  he  could  obtain.  Though  deriTed 
from  a  common  stock,  the  diversities  of  these  pigeons  were  such  tiut 
"  s  score  of  them  might  be  clioaen  which,  if  shown  to  an  omitbologitil, 
and  he  were  told  that  they  were  wild  birds,  would  certainly  be  naked 
by  him  as  well-defined  species,"    The  simple  principle  w^hich  gvidn 
the  pigeon-fancier,  as  it  does  the  cattle-breeder,  is  the  selectioa  ol 
some  variety  that  strikes  his  fancy,  and  the  propagation  of  this  vuivty 
by  inheritance.    With  his  eye  still  upon  the  particular  appeanttee 
which  be  wishes  to  exaggerate,  he  selects  it  as  it  reappears  in  raceu 
sive  broods,  and  thus  adds  increment  to  increment  until  ao  HStotiisfaid 
amount  of  divergence  from  the  parent  type  i»  effected.    Man  in  tlfl 
case  docs  not  produce  the  elemenU  of  the  variation.    He  simply  oW 
serves  them,  and,  by  selection,  adds  them  together  until  the  i«quln4 
rcsalt  has  been  obtained.    "  Xo  man,"  says  Mr.  Darwin,  "  would  e*tr 
try  lo  make  a  fantail  till  he  saw  a  pigeon  with  a  tail  devclop<?d  in  *om« 
slight  degree  in  an  unusual  manner,  or  a  pouter  until  he  saw  a  pigwB 
with  a  crop  of  unusual  size."    Thus  Nature  gives  the  hint,  man  act! 
upon  it,  and,  by  the  law  of  inheritance,  exaggerates  the  deviation. 

Having  thus  satisfied  himself  hy  indubitable  facts  that  the  o- 
ization  of  an  animal  or  of  a  plant  (for  precisely  the  same  Ireatm 
applies  to  plants)  Is  to  some  extent  plastio,  ho  passes  from  rarialjon 
under  domestication  to  variation  nnder  \ature.  Hitherto  we  hfn 
dealt  with  the  adding  together  of  small  changes  by  the  coDSciooe  sr 
lection  of  man.  Can  Nature  thus  select  ?  Mr.  Darwin's  answer 
"^Vseuredly  she  can."  The  number  of  living  things  produced  i> 
in  excess  of  the  number  that  can  be  supported ;  bonce  at  some  ])«~ 
or  other  of  their  lives  there  must  be  a  struggle  for  existence;  a 
what  is  the  infalUble  result  ?  If  one  organism  were  a  perfect  copy 
the  other  in  regard  to  strength,  skill,  and  agility,  external  coniUt' 
would  decide.  But  this  is  not  the  case.  Here  we  have  the  bet 
variety  offering  itself  to  Kature,  as  in  the  former  instanoo  it  offo 
itself  to  man;  and  those  varielies  which  are  least  competent  lo  '. 
with  surrounding  conditions  will  infallibly  give  way  to  those  that 
competent.  To  use  a  familiar  proverb,  the  weakest  comes  to  ths 
But  (he  triumphant  fraction  again  breeds  to  over-production,  t 

'  Tbi!  nrsl  »lcp  onW  ItHranl  oip^rimcDUl  tjemonstiatiOD  hu  b«ta  tolun. 
tncuM  now  be^n  ml^ht,  ■  couple  of  cpnturiN  hesac,  Tuniub  dM  of  tooalCBWds 
which  oughl  lo  111'  (uppiivd  lo  the  sriencii  of  the  nJtiiK, 


PROFESSOR  Tl'NDJLL'S  ADDRESS,  673 


illing  the  qnalities  whioli  secured  its  maintenance,  but  transmitting 
them  in  different  degrees.  The  struggle  for  food  agiun  supervenes, 
•nd  those  to  whom  the  favorable  quality  has  been  transmitted  in  ex- 
ieess  will  assuredly  triiimpli.  It  is  easy  to  sec  that  we  have  here  the 
ftddition  of  iucrenieuts  favorable  to  the  individual  still  more  rigoroDsly 
Carried  out  than  in  the  case  of  domestication  ;  for  not  only  are  nn- 
ifavorable  specimens  not  selected  by  Nature,  but  they  are  destroyed, 
IThis  is  what  Mr.  Darwin  calls  "Naturnl  Selection,"  which  "acts  by 
Ibe  preservation  and  accumulation  of  smiill  inherited  modifications, 
pAcb  [irotitable  to  the  preserved  being,"  With  this  idea  he  iulerpene- 
^t«s  and  leavens  the  vast  store  of  facta  that  he  and  others  have  col- 
lected. We  cannot,  without  sbuiling  our  eyes  through  fear  or  preju- 
pice,  fail  to  see  that  Darwin  is  here  dealing,  not  with  imaginary,  but 

Eitb  tme  causes ;  nor  can  we  fail  to  discern  what  vast  modilicationa 
ay  be  produced  by  naturnl  selection  in  periods  fiufficiently  long, 
ach  individual  increment  may  resemble  what  mathematicians  call  a 
f  differt'ntial "  (a  quantity  indefinitely  small)  ;  but  definite  and  great 
khnnges  may  obviously  be  produced  by  the  integration  of  these  inGni- 
lesimal  quantities  through  practically  infinite  time. 
I     If  Darwin,  like  Bruno,  rejects  the  notion  of  creative  power  acting 
after  human  fashion,  it  certainly  is  not  because  he  is  unacquainted 
nvitb  the  namberlesa  exquisite  adaptations  on  which  this  notion  of  a 
■uperoatural  artificer  has  been  founded.    His  book  is  a  repository  of 
Khe  most  startling  facts  of  this  description.    Take  the  marvelous 
Inbservation  which  he  cites  from  Dr.  CrUger,  where  a  bucket  with  an 
iperture,  serving  as  a  spout,  is  formed  in  an  orchid.    Bves  visit  the 
lower:  in  eager  search  of  material  for  their  combs  they  push  each 
>tber  into  the  bucket,  the  drenched  ones  escaping  from  their  involun- 
tary bath  by  the  spout.    Here  they  rub  their  backs  against  the  viscid 
(tigma  of  the  flower  and  obtain  glue  ;  then  against  the  pollen-masses, 
rhich  arc  thus  stuck  to  the  back  of  the  bee  and  carried  away.  "  When 
lh«  bee,  tbofl  provided,  flies  to  aiiotbw  flower,  or  to  the  same  flower  a 
leooud  time,  and  is  pushed  by  his  comrades  into  the  bucket,  and  then 
mwls  out  by  the  passage,  the  pollen-mass  upon  its  back  mcossarily 
wmes  fimt  into  contact  with  ihe  viscid  stigma,"  which  takes  up  the 
n  ;  and  this  is  how  that  orchid  is  fertilized.    Or  take  this  other 
of  the  Catanetum.    "Bees  visit  these  flowers  in  order  to  gnaw 
e  labcllnm;  on  doing  this  they  inevitably  touch  a  long,  tapering, 
nMilivo  projection.    This,  M-ben  touched,  transmits  a  sensniion  or 
ihmtioii  to  a  certain  membrane,  which  is  instantly  ruptured,  setting 
'z  a  Bpnug,  by  which  the  pollen-mass  is  shot  forth  like  an  arrow  iii 
•  right  direction,  and  adheres  by  its  viscid  extremity  to  the  back  of 
e  Iwe."    In  this  way  the  fcrliliEing  pollen  is  spread  abroad. 
It  \*  Ihe  mind  thus  stored  with  the  choicest  materials  of  the  tele- 
— -t  that  rejects  teleology,  seeking  to  refer  these  wonders  to  natural 
a»«s.    Tliey  illustrate,  according  to  him,  the  method  of  Nature,  not 
lov.  v.— 48 
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the  "technic"  of  n  man-like  Artificer.  The  beauty  of  flowers  \i 
to  natural  eelection,  Tliose  that  diBtinguieh  themi^elTes  by  \W- 
coulrasting  colors  from  the  Burroundiiag  grL'Cn  leaves  are  most  re' 
Bfen,  moat  freqoently  visited  by  insects,  most  often  fertUiied, 
hence  mpsE  favored  by  natural  selection.  Colored  berries  also  rea 
attract  the  attention  of  birds  and  beasts,  which  feed  upon  thctn, 
spread  their  manured  seeds  abroad,  thus  giving  trees  and  shrubs 
sessing  such  berries  a  greater  chance  in  the  struggle  for  exist«no<% 
With  profoun<l  analytic  and  synthetic  skill,  Mr,  Dnrwiii  iur 
gates  the  cell-making  instinct  of  the  hive-bee.  His  method  of 
ing  with  it  is  representative.  He  falls  back  from  the  more  iH-rfr 
to  the  less  perfectly  developed  instinct — from  the  hive-bee  to  the  h 
ble-bee,  which  uses  its  own  cocoon  ua  a  comb,  and  to  claesos  of 
of  intt  rmediale  skill,  endeavoring  to  show  how  the  passage  might 
gradually  made  from  the  lowest  to  the  highest.  The  saving  of  ir* 
the  most  important  point  in  the  economy  of  bees.  Twelve  to  S~ 
pounds  of  dry  sugar  arc  said  to  be  needed  for  the  secretion  of  a 
pound  of  wax.  The  quantities  of  nectar  necessary  for  the  wax 
therefore  be  vast;  and  every  improvement  of  constructive  inst 
which  results  in  the  saving  of  wax  is  a  direct  profit  to  the  inseot't 
The  time  that  would  otherwise  be  devoted  to  the  making  of  a'ai 
now  devoted  lo  the  gathering  and  storing  of  honey  for  wint<-f  d 
He  p.tsses  from  the  humble-bee,  with  its  rude  celk,  through  thv  U 
pona  with  its  more  artietio  cells,  to  the  hive-bee  with  its  astonishiii; 
architecture.  The  bees  place  themselves  at  equal  distances  njinrt  upas 
the  wax,  sweep  and  excavate  equal  spheres  round  the  scWted  jit-iou 
The  spheres  lotcrseot,  and  the  plunes  of  intellection  are  built  up  with 
thiu  laminu.  Hexagonal  cells  are  thus  formed.  This  mode  of  tn-4t'" 
such  questions  is,  as  I  hnve  said,  representaiirc.  He  habitually  Mi 
from  the  more  perfect  and  complex,  to  the  les^i  perfect  and  *ini 
carries  you  with  him  through  stages  of  perfecting,  adds  inoTvmrnt 
increment  of  infmitesimal  change,  and  in  this  way  gradually  hn* 
down  your  reluctance  to  admit  that  the  exquisite  climax  of  the  wb 
could  'je  a  result  of  natural  selection. 

Mr.  Darwin  shirks  no  difSculty ;  and,  saturated  as  the  snbjri-l 
with  liis  own  thought,  he  must  have  known,  better  than  hit  tfi 
the  weakness  as  well  as  the  strength  of  his  theory.   This,  of  " 
would  be  of  little  .ivail  were  his  object  a  temporary  dialectic  vi 
instead  of  the  establishment  of  a  truth  which  he  means  to  W  cv 
lasting.    But  he  takes  no  pains  to  disguise  the  wt-akneas  ho  )iM 
cerned;  nay,  he  takes  every  pains  to  bring  it  into  the  slrongist  1' 
His  vast  resources  enable  him  to  cope  with  objections  slarli-d  bj  ^' 
•elf  and  others,  so  as  to  leave  the  final  impression  upon  the  rwd 
Blind  that  if  they  be  not  completely  answered  they  certainly  aft 
f«i:d.    Their  negative  force  being  thus  destroyeil,  you  are  fn*!*!* 
fluenced  by  the  vast  positive  mass  of  evidence  ho  U  ahlo  to  ~ 
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efore  you.  This  largcnese  of  knowledge  -mJ  readiness  of  rt-source 
Vender  Mr.  Darwin  tlie  most  terrible  of  nnlagoniats.  Accomplished 
aiataralists  have  leveled  heavy  and  suetained  criticisms  against  him — 
not  always  with  the  view  of  fairly  weighing  his  theory,  but  with  the 
express  intention  of  expoaiag  its  weak  ]ioints  only.  Thia  does  not 
irritate  him.  He  treats  every  objection  with  a  Bobeniess  and  thorongh- 
VesB  which  even  Bishop  Butler  might  be  proud  to  imitate,  surrounding 
each  fact  with  its  appropriate  detail,  placing  It  in  its  proper  relatione, 
'and  usually  giving  it  a  significance  which,  as  long  as  it  was  kept  iso- 
lated, failed  to  appear.  This  is  done  without  a  trace  of  ill-temper, 
|He  moves  over  the  subject  with  the  passionless  strength  of  a  glacier ; 
fsnd  the  grinding  of  the  rocks  is  not  always  without  a  counter}iart  in 
the  logical  pulverization  of  the  objector.  But,  though,  iu  handling 
this  mighty  theme,  all  passion  has  been  stilled,  there  is  an  emotion  of 
jthe  intellect  incident  to  the  discernment  of  new  truth  which  often 

Era  and  warms  the  pages  of  Mr.  Darwin.  His  success  has  been 
t ;  and  this  implies  not  only  the  solidity  of  his  work,  but  the  pre- 
dneas  of  the  public  mind  for  such  a  revelation.  On  this  head  a  re- 
mark of  Agassis  impressed  me  more  than  any  thing  else.  Sprung  from 
ja  race  of  theologians,  this  celebrated  man  combated  to  the  last  the 

Eheory  of  natui'al  selection.  One  of  the  many  times  I  had  the  plcasnre 
f  meeting  him  in  the  United  Slates  was  at  Mr,  Winthrop's  beautiful 
feaidenco  at  Brookline,  near  Boston,  Rising  from  luncheon,  we  all 
Hped,  as  if  by  a  common  impulse,  in  front  of  a  window,  and  continued 
Btiere  a  discussion  which  had  been  started  at  table.  The  maple  was  in 
its  autumn  glory  ;  and  the  eiquisitu  beauty  of  the  scene  outside  seemed, 
in  my  case,  lo  interpenetrate  without  disturbance  the  intellectual  ao- 
tioti.  Earnestly,  almost  sadly,  Agassiz  turned  and  said  to  the  gentle- 
men standing  round  :  "  I  confess  that  I  was  not  prepared  to  see  tliis 
theory  reeeii-ed  as  it  has  been  by  the  best  intellects  of  our  time.  Its 
Ruc«css  is  greater  than  I  could  have  thought  poBsible." 

In  onr  day  great  generalizations  have  been  reached.  The  theory 
of  the  origin  of  species  is  but  one  of  them.  Another,  of  still  wider 
grni'p  and  more  r.adical  significance,  is  the  doctrine  of  the  Conaerva- 
of  Energy,  the  ultimate  philosophienl  isRues  of  which  are  iis  yet 
but  dimly  seen— that  doctrine  which  "  binds  Nature  fast  in  fate  "  to  an 
extent  not  hitherto  recognized,  exacting  from  every  antecedent  its 
^{nivalent  consequent,  from  every  consequent  its  equivalent  nnlecc- 
dcnt,  and  bringing  vital  as  well  as  physical  phenomena  under  the  do- 
ninion  of  that  law  of  causal  connection  which,  as  far  as  the  human 
inJerslanding  has  yet  pierced,  asserts  itself  everywhere  in  Natnre. 
joug  in  advance  of -all  definite  esperiment  upon  the  subject,  the  con- 
ttanry  and  indestructibility  of  matter  bad  been  affirmed  ;  and  all  snb- 
it«iu«iit  experience  justified  the  .iffirmation.  L.ater  researches  extended 
hv  attribute  of  tndestnictibility  to  force.    This  idea,  applied  in  the 
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vegetable  world,  though  drawing  almost  all  its  outrimeut  from  invaP 
ble  sources,  was  proved  incompeteut  to  generate  anew  cither  toalUt 
or  force.  Its  matter  is  for  the  most  part  transninicd  nir;  lu  forte 
iransforined  aolar  force.  The  animal  world  was  proved  lo  be  trtiually 
uncrea live,  all  lis  motive  energies  being  referred  lo  the  combustion  o( 
its  food.  The  activity  of  each  animal  as  a  whule  was  proved  to  he 
the  transferred  activities  of  its  molecules.  The  muscles  were  sho' 
to  be  stores  of  mechanical  force,  potential  until  imlocked  by  the  ne 
and  then  resulting  iii  mtiecular  contractions.  The  ^pced  at  which 
sages  dy  to  and  fro  along  the  nerves  was  determined,  and  tbund  lo  1h' 
not  as  had  been  previously  supposed,  equal  to  that  of  light  or  cl 
city,  but  less  than  the  speed  of  a  flj-ing  eagle. 

This  was  the  work  of  the  phj-sicist:  then  came  tbe  conqueel*! 
the  comparative  anatomist  and  physiologist,  revealing  the  alracti 
of  every  animal,  and  the  function  of  every  organ  in  iho  whoI»  biolo^- 
cal  series,  from  the  lowest  zoophyte  up  to  man.   The  Deirou*  syrtem 
had  been  made  the  object  of  profound  and  continued  study,  the 
derful  and,  at  bottom,  entirely  mysterious  conti-oiling  power  which 
exercises  over  the  whole  organism,  physical  and  mental,  being 
nized  more  and  more.    Thought  could  not  be  kept  back  from  a  ei 
ject  so  profoundly  suggestive.    Besides  the  physical  life  dealt 
by  Mr.  Darwin,  there  is  a  psychical  life  presenting  similar  grad^ti 
and  asking  equally  for  a  solution.    How  are  the  different  grade* 
orders  of  mind  to  bo  accouDted  for?   What  is  the  principle  of  groirtb 
of  that  mysterious  power  which  on  our  planet  culminates  ia  KeaMa 
These  are  questions  which,  though  not  thrusting  themselves  10  foi 
biy  upon  the  attention  of  the  general  public,  had  not  only  oconpii 
many  reflecting  minds,  but  bad  been  formally  broached  by  ona  of  tbut^ 
before  the  "Origin  of  Species  "  appeared. 

With  the  mass  of  materials  furnished  by  the  physicist  ami  phy 
ologist  in  his  bunds,  Mr.  Herbert  Spencer,  twenty  years  ag",  Miugl 
to  graft,  upon  this  basis  a  system  of  psychology ;  and  two  yean  ago  ■ 
second  and  greatly-amplified  ediuon  of  his  work  appeared.  Thoww' 
have  occnpied  themselves  with  the  beautiful  experiinenta  of  PI 
will  remember  that,  when  two  spherules  of  olive-oil,  suspended  in 
mixture  of  ale  oho  1-and- water  of  the  same  density  as  the  oil,  arc  hroii, 
together,  til ey  do  not  immediately  unite.    Something  like  n  pclh 
appears  to  be  formed  around  the  drops,  the  rupture  of  which  is  I 
diatcly  followed  by  the  coalescence  of  the  globules  into  one. 
are  organism.<>  whose  vital  actions  are  almost  as  piirelv  phyncal 
that  of  these  drops  of  oil.  They  come  into  contact  and  fuse  thoouol 
thus  together.    From  such  organisms  to  others  a  shad*  higher, 
from  these  to  others  a  shade  higher  still,  and  nn  through  an  v 
ascending  series,  Mr.  Spencer  conducts  his  nrgumcut.    Then'  art  I 
obvions  factors  to  he  here  taken  into  account — the  creatutr  anJ 
medium  iu  which  it  lives,  or,  as  it  is  often  expressed,  the  orgaiuHD 
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its  enTironiueut.  Mr.  Spenuor's  fundamental  principle  is,  that  between 
these  two  factors  there  is  incessant  interaction.  The  organism  is 
'  played  upon  hy  tbe  environment,  and  Is  modified  to  meet  the  require- 
ments of  the  environment.  Life  he  defines  to  be  "  a  continuous  adjust- 
ment  of  internal  relations  to  external  relations." 

In  tbe  lowest  organisms  we  have  a  kind  of  tactnal  sense  diffused 
I  over  the  entire  body  J  then,  through  impressions  from  without  and 
I  their  corresponding  adjustments,  speciol  portions  of  the  surface  be- 
come more  n'sponisive  to  fltimnli  than  others.    The  senses  are  nascent, 
tbe  bsst^  of  all  of  them  being  that  simple  tactual  sense  which  the  sage 
Democritus  recognized  2,300  years  ago  aa  their  common  progenitor. 
The  action  of  light,  in  the  first  instance,  appears  to  be  a  mere  disturb- 
'  ance  of  the  chemical  processes  in  the  animal  oi^anism,  similar  to  that 
which  occurs  in  the  leaves  of  plants.    By  degrees  the  action  becomes 
localized  in  a  few  pigment-cells,  more  acniiitive  to  light  than  tbe  sor- 
rotioding  tissue.   The  eye  is  here  incipient.    At  first  it  is  merely  ca- 
pable of  revealing  differences  of  light  and  shade  produced  by  bodies 
close  at  hand.    Followed  as  the  interception  of  the  light  is  in  almost 
'  all  cases  by  the  contact  of  the  closely-adjacent,  opaque  body,  sight  in 
I  this  condition  becomes  a  kind  of  "anticipatory  touch."    The  adjusi- 
'  ment  continues  ;  a  slight  bulging  out  of  the  epidermis  over  the  pig- 
ment-granules supervenes.    A  lens  is  incipient,  and,  through  the  oper- 
!  ation  of  infinite  adjustments,  at  length  reaches  the  perfection  that  it 
j  displays  in  the  hawk  and  the  eagle.    So  of  the  other  senses;  they  are 
I  special  differentiations  of  a  tissue  which  was  originally  vaguely  seiiei- 
'  tive  all  over. 

With  the  development  of  the  senses  the  adjustments  between  the 
organism  and  its  environment  gradually  extend  in  ttpace,  a  mnltiplica- 
tion  of  experienceB  and  a  correspouding  modification  of  conduct  being 
the  result.  The  adjustments  also  extend  in  Cimf,  covering  continually 
greater  intervals.  Along  with  this  extension  in  space  and  time,  the 
adjustments  also  Increase  ia  specialty  and  complexity,  passing  through 
the  various  grades  of  brute-life  and  prolonging  themselves  into  the 
domain  of  reason,  Very  striking  are  Mr,  Spencer's  remarks  regard- 
ing the  influence  of  the  sense  of  touch  upon  the  development  of  intel- 
ligence. This  is,  so  to  say,  the  mother-tongue  of  all  tbe  senses,  into 
wblcli  they  must  bo  translated  to  be  of  service  to  the  organism.  Hence 
ita  importance,  Tlie  parrot  is  the  most  intelligent  of  birds,  and  its 
tactnal  power  is  also  greatest.  From  this  sense  it  gets  knowledge 
unattainable  by  birds  which  cannot  employ  their  feet  as  hands.  The 
elephant  is  the  most  sagacious  of  quadrupeds — its  tactnal  range  and 
■kill,  and  the  consequent  multiplication  of  experiences,  which  it  owet 
to  lt«  wonderfully  adaptable  trunk,  being  the  basis  of  its  sagacity. 
Felin«  animals,  for  a  similar  cause,  are  more  sagacious  than  hoofed 
animnis — atonement  being  to  some  extent  made,  in  the  case  of  tbe 
bor>>e,  by  the  possession  of  sensible  prehensile  lips.    In  the  Primattt 
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the  evolntion  of  intellect  and  tbe  evolution  of  t&ctual  appeiuljik''- 
hand  ill  band.  In  the  most  iiuelligent  anthropoid  apea  we  fi.^ 
laciu.1l  range  and  delicacy  greatly  augmented,  new  avenues  of  I 
edge  being  thus  opened  to  the  animal.  Man  crowns  tbe  edififl 
not  only  in  virtue  of  bia  own  manipulatory  power,  but  tbroug' 
enormous  estenaion  of  hia  range  of  experience,  by  the  invention  of  1^ 
strumeiite  of  precision,  wbich  serve  as  supplemental  senses  and  supple- 
mental limbs.  The  reciprocal  action  of  these  is  finely  described  an^ 
illustrated.  That  chastened  iutcllectual  emotion  to  which  I  have  re- 
ferred in  connection  with  Mr.  Darn'in  is,  I  should  say,  not  absent  in 
Mr.  Spencer.  His  illustrations  possess  at  times  exceeding  rivitlaeM 
and  force,  and  from  bia  style  on  such  occasions  it  is  to  be  iufvrivd  tbsl 
the  ganglia  of  this  apostle  of  tbe  nnderstanding  arc  sometimes  tbe  wsl 
of  a  nascent  poetic  thrill. 

It  is  a  fact  of  supreme  importance  that  actions,  the  perfonnan 
of  which  at  first  requires  even  painful  effort  and  detibevatiou,  may,  1 
habit,  bo  rendered  automatic.  Witness  tbe  slow  learning  of  its  lelic 
by  a  chihl,  and  the  subsequent  facility  of  reading  in  a  man,  when  eae 
group  of  letters  which  forms  a  word  is  instantly  and  without  effoi 
fused  to  a  single  perception.  Instance  the  billiar.l-pluyer,  whose  ma 
ck's  of  hand  and  eye,  when  he  reaches  the  perlcctiou  of  bis  art,  arc 
conscionaly  coordinated.  Instance  the  ninsicion,  who,  by  practiw,  i 
enabled  to  fuse  a  multitude  of  arrangements,  auditory,  thotnal,  xfl 
muscular,  into  a  process  of  auloiualic  mauipuhitioii.  Combining  »u( 
facta  with  tbe  doctrine  of  hereditary  transmission,  we  reach  s  tbi-or 
of  instinct.  A  chick,  after  coming  out  of  the  egg,  balances  il«lf ' 
rcctty,  runs  about,  picks  up  food,  thus  sbowiug  that  it  posseaie*  1 
power  of  directing  its  movements  to  definite  ends.  IIow  did  the  chie 
learn  this  very  complex  coordination  of  eye,  muscles,  nod  bcah  !  Il 
bas  not  been  individually  taught ;  its  personal  experience  ia  nil ;  bal 
it  has  the  beuelit  of  ancestral  experience.  In  its  Inherited  nr^miio- 
tion  are  registered  all  tbe  powers  which  it  displays  at  birth.  So  alM 
as  regards  the  instinct  of  tbe  bive-bee  already  referred  to.  The  di^ 
tance  at  which  the  insects  stand  apart  when  they  sweep  their  btoi' 
Bpberes  and  build  their  cells  is  "organically  remembered,"  Man  al<« 
carries  with  him  the  physical  texture  of  bis  ancestry,  as  well  as  ihv  i 
lierited  intellect  bound  up  wilh  it.  Tlie  defects  of  lutelUgenc*  dnriiif 
infancy  and  youth  arc  probably  less  due  to  a  lack  of  iudiildual  ci 
rience  than  to  tbe  fact  that  in  early  life  tbe  cerebral  organiiatioa 
still  incomplete.  The  period  necessary  for  completion  varies  with  li* 
race,  and  with  the  individual.  As  a  round  shot  outstrips  a  riflml  oof 
on  quitting  the  muzsle  of  the  gun,  do  the  lower  race  in  childhood  twj 
outstrip  the  higher.  But  tbe  higher  eventually  overtakes  tbe  loin*, 
and  surpasses  it  in  range.  As  regards  individuals,  WG  do  not  il"'' 
find  tbe  precocity  of  youth  prolonged  to  mental  power  in  matiiritvj 
while  tbe  dullness  of  boyhood  is  sometimes  strikingly  cotitra*t«d 
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iiitcllectunl  energy  of  aftor-years.  Newlon,  when  a  boy,  was 
kly,  and  lie  showed  no  particular  aptitude  at  school ;  but  in  his 
etgiiU-euili  year  he  went  to  Cambridge, and  soon  afterward  aslouiahed 
his  teachers  by  his  power  of  dealing  with  geometrical  problems.  Dur- 
ing bis  quiet  youth  his  brain  was  slowly  preparing  itself  to  be  the  or- 
gan of  those  energies  which  he  subsequently  displayed. 

By  myriad  blows  (to  use  a  Lneretlan  phrase)  the  image  and  siiper- 
scrijition  of  the  external  world  are  stamped  as  states  of  consciousness 
upon  the  organism,  the  depth  of  the  impression  depending  upon  the 
nnmber  of  the  blows.    When  two  or  more  phenomena  occur  in  the  en- 
'  vironnient  invariably  together,  tijey  are  stamped  to  the  same  depth 
or  to  the  same  relief,  and  indissolubly  connected.    And  here  we  come 
Uo  the  threshold  of  a  great  (|uestioo.    Seeing  that  he  could  in  no  way 
'rid  himself  of  the  consciousness  of  Space  and  Time,  Kant  assumed 
them  to  be  necessary  "forms  of  thought,"  the  moulds  and  shapes  into 
which  our  ininitions  are  thrown,  belonging  to  ourselves  solely  and 
,  without  objective  existence.  With  unexpected  power  and  success  Mr. 
*  Spcucer  brings  the  hereditary-experience  theory,  as  lie  holds  it,  to  bear 
upon  this  i]uestion.    "  If  there  exist  certain  external  relations  which 
'  are  experienced  by  all  organisms  at  all  instants  of  their  waking  lives — 
relations  which  are  absolutely  constant  and  universal — there  will  bo 
I  established  answering  internal  relations  that  are  absolutely  constant 
■  and  universal.    Such  relations  we  have  in  those  of  Space  and  Time. 
■|  As  the  enbstralum  of  all  other  relations  of  the  Non-Ego,  they  must  be 
[  reepiinded  to  by  conceptions  that  are  the  substrata  of  all  other  rela- 
tions ii^the  Ego.   Being  tbo  constant  and  infinitely  repealed  elements 
i  of  thought,  they  must  become  the  automatic  elements  of  thought — the 
jelemenls  of  thought  which  it  is  impossible  to  get  rid  of — the  'forms 
(of  intuition,'" 

[      Throughout  this  applicatinn  and  extension  of  the  "  Law  of  Inspp- 
[■rable  Association,"  Mr,  Spencer  stands  on  totally  different  ground 
■feKQ  Ht.  .Tohn  Stuart  Mill,  invoking  the  registered  experiences  of  the 
Hm  instead  of  the  exjierieucea  of  the  individual.    His  overthrow  of 
[Mr.  Mill's  reslrietion  of  experience  is,  I  think,  complete.  That  restric- 
tion ignores  the  power  of  organizing  experience  furnished  at  the  out- 
let to  each  individual ;  it  ignores  the  diilt-rcnt  degrees  of  this  power 
f  posoeBsed  by  different  races  and  by  different  individuals  of  the  same 
[noe.    Were  there  not  in  the  human  brain  a  potency  antecedent  to  all 
fixperience,  a  dog  or  cat  ought  to  he  as  capable  of  education  as  a  man. 

predetemiincd  internal  relations  are  independent  of  the  experi- 
tnees  of  the  individual.  The  human  brain  is  the  "organized  register 
of  infinitely  numerous  experiences  received  during  the  evolution  of 
UCp,  or  rather  during  the  evolution  of  that  series  of  organisms  through 
vhiob  the  human  organism  has  been  reached.  The  effects  of  the  most 
[uniform  and  frequent  of  these  experiences  have  been  successively  be- 
tiurathed,  principal  and  interest,  and  have  slowly  mounted  to  that 

;  
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higli  intelligence  which  lies  Intent  in  the  bmtn  of  the  iiifant.    Tliu ; 
happens  that  the  European  inhabits  from  twenty  to  thirty  cubic  inc 
more  of  brum  than  the  Papuan.    Thus  it  liappc-na  that  faculties,  u  i 
mueic,  wliicli  scarcely  exist  in  some  iulerior  races,  liecome  cuiig«ui 
in  enperior  ones.   Thas  it  happens  that  out  of  savages  uu&ble  to 
up  to  the  number  of  their  fingers,  and  spejiking  a  language  oonti 
only  nouns  and  verba,  arise  at  length  our  Newtoos  and  Shakesp 

At  the  uulsct  of  this  address  it  waa  stated  that  physical  theories 
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which  lie  beyond  experience  arc  divided  by  a  process  of  sb^tnu^ti 
from  experience.    It  is  instructive  to  note  from  this  point  of  v 
Biicct'sBive  introduction  of  new  conceptions.    The  idea  of  the  attrM-' 
tion  of  grnvitation  was  preceded  by  the  observation  of  the  atirMtiQ" 
of  iron  by  a  magnet,  and  of  light  bodies  by  rubbed  amber.  The 
larity  of  magnetism  and  electricity  appealed  to  the  senses ;  and  1 
became  the  substratum  of  the  conception  thiit  atoms  and  inolcr 
are  endowed  with  dehnite,  attractive,  and  repellent  poles,  by  thr  p 
of  which  deKoilc  forms  of  crystalline  architecture  are  produced, 
molecular  force  beoomes  atrueturaL    It  required  no  great  boldnea* 
thought  (o  extend  its  play  into  organic  Nature,  and  to  rccogniu' 
molecular  force  the  agency  by  which  both  plants  and  animals  are  \> 
np.    In  this  way,  out  of  experience  arise  conceptions  which  nrv  m  liu 
ultra-experiential. 

The  origination  of  life  is  a  point  lightly  touched  upon,  if  »t  all, 
Mr.  Darwin  and  Mr,  Spencer.  Diminishing  gradually  the  nnnihrr 
progenitors,  Mr.  Darwin  comes  at  length  to  one  ''  primordial  fi'mi; 
but  he  does  not  say,  as  far  as  I  remember,  how  he  supposes  thjs  lum 
to  have  been  introduced.  He  quotes  with  satisfaction  the  wonls  al  t 
celebrated  author  and  divine  who  h,id  "  gradu.iliy  learned  to  mm  tlist 
it  iei  just  as  noble  a  conception  of  tlie  Deity  to  believe  He  created  t 
few  original  forms,  capable  of  self-development  into  other  and  uMilfai 
forms,  as  to  believe  that  Ho  required  a  fresh  act  of  creation  to  suppl 
the  voids  caused  by  the  action  of  his  laws."  What  Mr.  D»rwio 
thinks  of  this  view  of  the  introduction  of  life  I  do  not  know.  VTbcllifT 
he  does  or  does  not  introduce  his  "  primordial  form"  by  a  ofWit- 
act,  I  do  not  know.  But  the  question  will  inevitably  be  asked,  Ho 
uame  the  form  there  ?  "  With  regard  to  the  diminution  of  the  nnmbar 
of  created  forma,  one  does  not  see  that  much  advantage  is  gninnl  li 
it.  The  anthropomorphism,  which  it  seemed  the  object  of  Mr.  H" 
win  to  set  aside,  is  as  firmly  associated  with  the  creation  of  »fr 
forms  as  with  the  creation  of  a  multitude.  We  need  olesmos* 
thoroughness  here.  Two  courses,  and  two  only,  are  poMiblc^  Eilte 
let  us  open  our  doors  freely  to  the  conception  of  creative  nets, 
abandoning  them,  let  us  radically  change  our  notions  of  matter. 
We  look  at  matter  as  pictured  by  Democritus,  and  as  definrd  for 
erations  In  our  scientific  text-books,  the  absolute  impossibility  of 
form  of  life  ootmug  out  of  it  would  be  sufiicieDt  to  rvuder  any  o 
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hypothesis  preferable ;  but  the  defioitions  of  mailer  given  in  our  text- 
books were  intended  to  cover  its  purely  physical  and  mcehanieal 
propcrliee.  And,  taught  as  we  have  been  to  regard  these  delinitions 
as  complete,  we  naturally  and  rightly  reject  the  monslrons  notion  that 
ont  of  aueh  matter  any  form  of  life  could  possibly  arise.  But  are  the 
definitions  complete?  Every  thing  depends  on  the  answer  to  be  given 
to  this  questiou.  Trace  the  line  of  life  backward,  and  see  it  approach- 
ing more  and  more  to  what  we  call  the  purely  physical  condition. 
We  reach  at  length  those  organisms  which  1  have  compared  to  drojis 
of  oil  suspended  in  a  mixture  of  alcohol-and- water.  We  reach  llio 
protogtnes  of  Haeckol,  in  which  we  have  "  a  type  dislinguishable  frora 
a  fragment  of  albumen  only  by  its  finely -granular  character."  Can 
we  pause  here?  We  break  a  magnet,  and  lind  two  poles  in  each  of 
its  fragment!^.  We  continue  the  process  of  breaking,  but,  however 
small  the  parts,  each  carries  with  it,  though  enfeebled,  the  polarily  of 
the  whole.  And,  when  we  can  break  no  longer,  we  prolong  ihe  intel- 
lectual vision  to  the  polar  molecules.  Are  we  not  urged  to  do  tome- 
thing  similar  in  the  case  of  life  t  Is  there  uot  a  temptation  to  close 
lo  some  extent  with  Lucretius,  when  he  affirms  that  "  Nature  ia  seen 
to  do  all  things  spontaneously  of  herself  witliout  tiie  meddling  of  the 
gods?"  or  with  Bruno,  when  he  declares  that  Matter  is  not  "that 
mere  empty  capacity  which  philosophers  have  pictured  her  to  be,  but 
the  universal  mother  who  brings  forth  all  things  as  the  fruit  of  her 
own  womb?"  The  questions  here  raised  are  inevitable.  They  are 
approaching  ns  with  accelerated  speed,  and  it  is  not  a  matter  of  indif- 
ference whether  they  are  introduced  with  reverence  or  irreverence. 
Abandoning  all  disguise,  I  he  confession  that  I  feel  hound  to  make  be> 
fure  you  is  that  I  prolong  ihe  vision  backward  across  the  boundary  of 
the  experimental  evidence,  and  discern  in  that  matter,  which  we  in 
our  ignorance,  and  notwithstanding  our  professed  reverence  for  its 
Creator,  have  hitherto  covered  with  opprobrium,  the  promise  and 
potency  of  every  form  and  quality  of  life. 

'iTie  "materialism"  here  enunciated  may  be  different  from  what 
you  suppose,  and  I  therefore  crave  your  gracious  patience  to  the  end. 
"  The  question  of  an  external  world,"  s^js  Mr,  J.  S.  Mill,  "  is  the 
great  battle-ground  of  metaphysics." '  Mr.  Mill  himself  reduces  ex- 
ternal phenomena  to  *'  possibilities  of  sensation."  Kant,  as  wc  have 
•eeu,  made  time  and  space  "  forms"  of  onr  own  intuitions.  Fichte, 
having  first  by  the  inexorable  logic  of  his  understanding  proved  him- 
(elf  to  be  a  mere  link  in  that  chaiu  of  eternal  causation  which  holds 
>o  rigidly  iu  Nature,  violently  broke  the  chain  by  making  Nature, 
and  all  that  it  inherits,  an  apparition  of  his  own  mind.*  And  it  is  by 
DO  means  easy  to  combat  such  notions.  For,  when  I  say  I  see,  you, 
and  that  I  have  not  the  least  duubt  about  it,  the  reply  is,  that  what  I 
am  really  conscious  of  is  an  alTection  of  my  own  retina.   And  if  1  urge 

■  "  Exntalutlon  o{  Hamilton,"  p.  1M.  '  "  BMlimmung  de*  Mclucbcn." 
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thai  I  can  cbecic  my  sight  of  you  by  touching  you,  the  retort  iroal4 
be  that  I  am  equally  iransgressiug  the  limite  of  fact ;  for  what  I  M 
really  conscious  of  U,  not  that  you  are  there,  but  that  the  nerves  or 
my  hiuiii  have  undergone  a  change.  All  we  hear,  and  see,  iiiid  touch, 
and  laste,  and  emell,  are,  it  would  he  urged,  mere  variutions  of  our 
own  condition,  beyond  which,  even  to  the  cileul  of  a  hair'a  bread 
ve  cannot  go.  That  any  thing  answering  to  our  impreHsions  vs.' 
outside  of  our§elvc9  ia  not  a  f-iet,  but  an  in/erenee,  to  which  all  va 
ity  would  bo  denied  by  an  idoaliat  like  Berkeley,  or  by  a  skeptic  I 
Hume.  Mr.  Spencor  takes  another  line.  With  him,  as  with  the 
educated  man,  there  is  no  doubt  or  question  as  to  the  esistenc*  of 
exti-ninl  world.  But  he  differs  from  the  uneducated,  who  think  that 
the  world  really  m  what  conscionsnees  represents  it  to  be.    Our  SUM 

of  consciousness  are  mere  tymbola  of  an  outside  entity  which  prod  

them  and  determines  the  order  of  their  succession,  bat  the  real  nat 
of  which  we  can  never  know.'    In  fact,  the  whole  process  of  evotuti 
ia  the  man  iff  station  of  a  Power  absolutely  inscrutable  to  the  int 
leet  of  man.    As  little  in  our  day  as  in  the  days  of  Job,  can  man, 
searching,  find  this  Power  out.    Considered  fundamentally,  it  i- 
the  operation  of  an  insoluble  mystery  that  life  is  evolved,  spue' 
differentiated,  and  mind  unfolded  from  their  prepotent  elements  in 
the  immeasurable  past.    There  is,  you  will  observe,  do  very 
materialism  here. 

Tile  strength  of  the  doctrine  of  evolution  consists,  not  in  lin 
mental  demonstration  (for  the  subject  is  hardly  accessible  to  this  mt 
of  proof),  but  in  its  general  harmony  with  the  method  of  Nature  u 
hitherto  known.  From  contrast,  moreover,  it  derives  enormous  rela- 
tive strength.  On  the  one  side  we  have  a  theory  (if  it  could  with  any 
jiropriety  be  so  called)  derived,  as  were  the  theories  referred  lo  ut  thr 
I'cginning  of  this  address,  not  from  the  study  of  Nalore,  hut  from  iIm 
observation  of  men — a  theory  which  converts  the  Power  whose  gUl 
uient  18  seen  in  Ihe  visible  universe  into  an  Artificer,  fnshtoncil  aftef 
the  human  model,  and  acting  by  broken  efforts  as  man  is  sci-n  to  act. 
On  the  other  side  we  have  the  conception  that  alt  we  see  Around 

■  lo  a  pHpcr,  at  once  popular  v\A  profound,  entitk'd  "  Rci^ait  Piop«s  In  TbMiy 
of  Visiou,"  cDDUiDed  in  ttie  volume  of  Iccturi.'^  >>J-Hl^lulllolLI  published  bj  LoncnNU 
this  aymboliem  of  Dur  stales  of  consriouEneBB  is  also  dwelt  upon.    Tbe  iiupfmiiiM  of 
tease  are  tlie  mere  iijn>t  of  eitema^lbm)|^.    Id  this  paper  Bclinhollt  canleadj  tma^J 
■gaiosl  the  viev  that  tbe  coDHcloutiness  orapace  1.>  inborn ;  and  be  eddmllf  do«bU 
power  of  the  chick  to  pick  up  graina  of  corn  without  aotoe  preliminarj  Immmi.  Ob 
point,  Le  sut*,  further  piperirovuts  are  needed.  Such  eiiH'rinieiits  hare  b«ii  •Ince 
bj  Hr.  Fpildlng,  nidcd,  I  believe,  ia  some  of  hia  ob.iervuioiu  bv  Ihe  accompUihei 
deeply -liimcntcd  Ladj  Arobcrley ;  and  Ihey  seem  W  pnjre  coiielosivclj  thai  iIif  atU 
does  not  need  a  single  momeut's  tuition  (o  Icaoh  i<  to  stand,  me,  goveru  the  miiK'te*' 
Iti  ejea,  and  pcch.    ndmliollj;,  however,  id  i-onteDdlng  against  the  notion  cf  piiWii 
lished  barniany:  and  I  am  nut  aware  ofld^  riows  BB  to  tbe  or^oiuttuli  «f  upfrifMM 
race  or  breed. 
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and  all  we  feel  within  na — the  phenomena  of  physical  Nature  as  well 
&i  t1iO!<e  of  the  hnmau  miiid — have  their  unsearuhablc  roots  in  a  coa- 
luical  life,  if  I  dare  apply  the  term,  an  iufiniteeimal  t;pau  of  which 
only  is  ollered  to  the  investigation  of  man.  And  even  thia  span  is 
only  knowable  in  part.  We  can  trace  the  development  of  a  nervous 
system,  and  correlate  with  it  the  parallel  phenomena  of  acnsalion  and 
tbought.  We  see  with  undoubting  certainly  that  lliej-  go  baud  in 
hand.  But  we  try  to  soar  in  a  vacuum  the  moment  we  seek  to  com- 
prehend the  connection  between  them.  An  Archimedean  fulcrum  is 
liere  required  wbich  the  human  mind  cannot  command ;  and  the  eflbrt 
to  solve  the  problem,  to  borrow  an  illustration  from  an  illtistrious 
friend  of  mine,  is  like  the  effort  of  a  man  trying  to  lift  himself  by  bis 
own  waistband.  All  that  has  been  here  said  is  to  be  taken  in  con- 
nection with  this  fundamental  truth.  When  "  iiaacent  senses "  are 
spoken  of,  when  "  the  differentiation  of  a  tissue  at  fir^t  vaguely  sensi- 
tive all  over  "  is  spoken  of,  and  when  these  proceases  are  associated 
witb  "  the  modification  of  an  organism  by  its  environment,"  the  same 
parallelism,  without  contact,  or  even  approach  to  contact,  is  implied. 
There  ia  no  fusion  poBKible-between  the  two  clasBca  of  facts— no  motor 
energy  in  the  intellect  of  man  to  carry  it  witbout  logical  rupture  from 
the  one  to  the  other. 

Further,  the  doctrine  of  evolution  derives  man,  in  his  totality,  from 
the  interaction  of  organism  and  environment  through  countless  ages 
past.  The  human  understanding,  for  example — the  faculty  which  Mr. 
Spmeer  has  turned  so  skillfully  round  upon  its  onm  antecedents — is 
iteelf  a  reault  of  the  play  between  organism  and  enviroiimont  through 
cosmic  ranges  of  time.  Never  surely  did  prescription  plead  so  irre- 
sisiihle  a  claim.  But  then  it  comes  to  paas  that,  over  and  above  hia 
understanding,  there  are  many  other  things  appertaining  to  man 
vhosc  prescriptive  rights  arc  quite  as  strong  as  that  of  the  undor- 
■taoding  itself.  It  ia  a  result,  for  exnm|ile,  of  the  play  of  organism 
mnd  environment  that  sugar  ia  sweet  and  that  aloea  are  bitter,  that 
the  smell  of  henbane  differs  from  the  perfume  of  a  rose.  Such  facts 
of  coneciousness  (for  which,  by-tho-way,  no  adequate  reason  bas  ever 
yet  been  rendered)  are  quite  as  old  as  the  understanding  itself  and 
tDftny  other  things  can  boast  an  equally  ancient  origin.  Mr.  Spencer 
tt  one  place  refers  to  that  most  powerful  of  pasaions — the  amatory 
passion — as  one  which,  when  it  first  occurs,  is  antecedent  to  all  rela- 
tive experience  whatever,  and  we  may  pass  ita  claim  as  being  at  least 
aa  ancient  and  as  valid  as  that  of  the  understanding  itself.  Then  there 
are  such  things  woven  into  the  texture  of  man  aa  the  feeling  of  awe, 
reverence,  wonder — and  not  alone  tbe  sexual  love  just  referred  to,  but 
the  love  of  the  beautiful,  phyaical  and  moral,  in  Nature,  poetry,  and 
art.  There  is  also  that  deep-set  feeling  which,  since  the  earliest  dawn 
of  liiatory,  and  probably  for  ages  prior  to  all  history,  incorporated  il- 
If  in  the  religions  of  tbe  world.    You  who  have  escaped  from  these 
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religions  in  ibe  bigh-anj^ry  ligbt  of  the  nDderstanding  may  d<-ri 
them ;  bnt  in  so  doing  you  deride  aooidenls  of  form  merely,  and 
to  toach  the  immovable  baBis  of  the  religioBs  senliment  in  ilie  e 
tional  nature  of  man.  To  yield  this  sentiment  reasonable  satisfaction 
the  problem  of  problems  at  tbe  present  hour.  And  grotesqoe  in  rela- 
tion to  scientific  culture  as  many  of  tbe  religions  of  the  world  have  been 
and  are — dangerous,  nay,  destructive,  to  the  dearest  pririleges  of  free- 
men as  some  of  tbem  undoubtedly  have  been,  and  irould,  if  tbey  eould, 
be  again — it  will  be  wise  to  recognize  them  as  the  forms  of  force, 
chievous,  if  permitted  to  intrade  on  the  region  of  tneneledffe,  over  wh' 
it  holds  no  command,  but  capable  of  being  guided  by  liberal  tboa 
to  noble  issues  in  the  region  of  emotion,  which  is  its  proper  sphv 
It  is  vain  to  oppose  this  force  with  a  view  to  its  extirpation.  W 
we  should  oppose,  to  the  death  if  necessary,  is  every  attempt  to  fo 
upon  this  elemental  bias  of  man's  nature  a  system  which  should  ex 
cise  despotic  sway  over  his  intellect.  I  do  not  fear  any  such  conaum- 
niation.  Science  has  already,  to  some  extent,  leavened  the  world,  aiii 
it  will  leaven  it  more  and  more.  I  should  look  upon  the  mild  li] 
of  science  breaking  in  upon  the  minds  of  the  youth  of  Irvhind,  »a 
strengthening  gradunlly  to  the  perfect  day,  as  a  surer  check  to  any 
intellectual  or  spiritual  tyranny  which  might  threaten  this  island,  than 
the  laws  of  princes  or  the  swonls  of  emperors.  Where  is  the  caiue 
of  fear?  We  fought  and  won  our  battle  even  in  the  middle  »gt*, 
why  should  we  doubt  ihe  issue  of  a  conflict  now? 

The  impregnable  position  of  science  may  be  described  in  ■  tut 
words.  All  religious  theories,  schemes,  and  systems,  which  mh 
ni.'tions  of  cosmogony,  or  which  otherwise  reach  into  its  domain,  m 
in  so  far  as  they  do  this,  submit  to  the  control  of  science,  and  reU 
quish  all  thought  of  controlling  it.  Acting  otherwise  proved  difa*- 
trons  in  the  past,  and  it  is  simply  fatuous  tonlay.  Every  system 
which  would  escape  the  fate  of  an  organism  too  rigid  to  adjust  itself 
to  its  environment,  must  be  plastic  to  the  extent  that  the  growth  of 
knowledge  demands.  When  this  truth  has  been  thoroughly  taken  i 
rigidity  will  he  relaxed,  exclusiveness  diminished,  things  now  deomM 
essential  will  be  dropped,  and  elements  now  rejected  will  be  asuim- 
luted.  The  lifting  of  tbe  life  is  the  essential  point,  and  as  long  H 
dogm.itism,  lanaticism,  and  intolerance,  are  kept  ont,  various  modr*  of 
leverage  may  be  employed  to  raise  life  to  a  higher  level.  Scieoc* 
itself  not  unfrequently  derives  motive-power  from  an  ultrs-cciM'' 
source.  Whewell  speaks  of  enthusiasm  of  temper  as  a  hindrance  w 
science;  but  lie  means  the  enthusiasm  of  weak  heads,  Tticrr  i»  • 
strong  and  rfsolute  enthusiasm  in  which  science  finds  an  ally  ;  m-1  it 
is  to  the  lowering  of  this  fire  rather  than  to  a  diminution  of  intellertiMl 
insight,  that  the  lessening  productiveness  of  men  of  science  in  ll 
mature  years  is  to  be  ascribed.  Mr.  Buckle  soogbt  to  detnch  iiiielW* 
uul  achievement  from  moral  force.    Ho  gravely  erred ;  f"r,  wi 
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moral  force  to  whip  it  into  action,  the  achievemcute  of  the  inttllect 
would  be  poor  ludeerl. 

It  has  been  eaid  that  gcicnce  divorce§  itself  from  litoraturo.  The 
ent,  like  so  many  others,  arises  from  lack  of  knowledge.  A 
at  the  lees  technical  writings  of  its  leaders — of  its  Ilelmhollz,, 
its  Hnilpy,  and  its  Da  Bors-Rcymond — would  show  what  breadth  of 
literary  culture  they  command.  Where  among  modern  writers  can 
you  find  their  superiors  in  clearness  and  vigor  of  literary  style? 
Science  desires  no  isolation,  but  freely  combines  with  every  efl'orl 
toward  the  bettering  of  man's  cBtate.  Single-handed,  and  supported 
not  by  outward  sympathy,  but  by  inwai'd  force,  it  has  built  al  least 
one  great  wing  of  the  tnany-mansioned  home  which  man  in  his  totality 
deniand^.  And  if  rough  walls  and  protruding  rafter-ends  indicate  that 
on  one  side  the  edifice  is  still  incomplete,  it  is  only  by  wise  combina- 
tion of  the  parts  required  with  those  already  irrevocably  built  that 
we  can  hope  for  completeness.  There  is  no  necessary  incongruity 
between  what  has  been  accomplished  and  what  remains  to  be  done. 
The  moral  glow  of  Socrates,  which  we  all  feel  by  ignition,  has  in  it 
nothing  incompatible  with  the  physics  of  Anaxagoras  which  ho  so 
much  scorned,  but  which  ho  would  hardly  scorn  to-day.  And  here  I 
am  reminded  of  one  among  us,  hoary,  but  still  strong,  whose  prophet- 
voice  some  thirty  years  ago,  far  more  than  any  other  of  this  age,  un- 
locked whatever  of  life  and  nobleness  lay  latent  in  its  most  gifted 
minds — one  tit  to  stand  beside  Socrates  or  the  Maccabean  Eleasar,  and 
to  dare  and  suSer  all  that  they  suffered  and  dared — tit,  as  he  once  said 
of  Kichtf,  "to  have  been  the  teacher  of  the  Stoa,  and  to  have  dis- 
coursed of  beauty  and  virtue  in  the  groves  of  Academe."  With  a 
capacity  to  grasp  physical  principles,  which  his  friend  Goethe  did  not 
possess,  and  which  even  total  lack  of  exercise  has  not  been  able  to 
reduce  to  atrophy,  it  is  tlie  world's  loss  that  he,  in  ihe  vigor  of  his 
years,  did  not  open  his  mind  and  sympathies  to  science,  and  make  its 
conclosiouB  a  portion  of  hid  message  to  mankind.  Slarvelously  en- 
dowed as  he  was — equally  equipped  on  the  side  of  the  heart  and  of 
the  nnderstanding — ho  might  have  done  much  toward  teaching  us 
how  to  reconcile  the  claims  of  both,  and  to  enable  them  in  coming 
times  to  dwell  together  in  unity  of  spirit  and  in  the  bond  of  peace. 

And  now  the  end  is  come.  With  more  time,  or  greater  strength 
and  knowledge,  what  has  been  hero  said  might  have  been  better  said, 
while  worthy  matters  here  omitted  might  have  received  fit  expi-ession. 
Bnt  there  would  have  been  no  material  deviation  from  the  views  set 
forth.  As  regards  myself,  they  are  not  the  growth  of  a  day ;  and  aa 
regards  you,  I  thought  you  ought  to  know  the  environment  which, 
with  or  without  your  consent,  is  rapiflly  surroumling  you,  and  in  rela- 
tion to  which  some  adjustment  on  your  part  may  be  necessary.  A 
bint  of  Hamlet's,  however,  teaches  us  all  how  the  troubles  of  common 
life  may  be  ended ;  and  it  is  perfectly  possible  for  you  and  me  to  pur> 
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cli&sa  iDtclIoctual  peace  at  tbe  price  of  intellectual  deatb.  The  worlt 
is  not  without  refiigea  of  tliia  deacriplion  ;  uor  is  it  wanting  id  persons 
who  Geek  their  shelter  and  try  to  persuade  others  to  do  the  Eame,  I 
would  exhort  you  to  refuse  eiich  shelter,  and  to  scorn  BOch  base  repose 
— to  accept,  if  the  choice  be  forced  upon  yon,  commotion  before  stag- 
nation, the  leap  of  the  torrent  before  the  stillness  of  the  swamp.  In 
the  one  there  is  at  all  events  life,  and  therefore  hope ;  in  the  oilier, 
none.  I  have  touched  on  debatable  questions,  and  led  you  over  dan- 
gerous ground — and  this  partly  with  the  view  of  telling  yon,  »nd 
through  you  the  world,  that  as  regards  these  questions  science  claimt 
tin  restricted  right  of  search.  It  is  not  to  the  point  lo  say  that  tiM 
views  of  Lucretius  and  Bruno,  of  Darwin  and  Spencer,  may  be  wrongs— 
Hero  I  should  agree  with  you,  deeming  it  indeed  eertain  that  theijH 
views  will  undergo  modification.  But  the  point  is,  that,  whrihvr 
right  or  wrong,  we  claim  the  freedom  to  discuss  ihem.  The  ground^ 
which  they  cover  is  scientific  ground;  and  the  right  claimed  \s 
made  good  through  tribulation  and  anguish,  inflicted  and  eiidurnl 
darker  times  than  oura,  but  resulting  in  the  imtnortnl  Hctoriee  wbie 
Bcieucc  has  won  for  the  human  race,  I  would  set  forth  equally  tb 
inexorable  advance  of  man's  understanding  in  the  path  of  kiiowlcdc 
and  the  unquenchable  claims  of  his  emotional  nature  which  the  and* 
Blanding  can  never  satisfy.  The  world  embraces  not  only  a  Xcwton, 
hut  a  Shakespeare — not  only  a  Boyle,  bnt  a  Raphael — not  only  a  Kaat, 
lint  a  Beethoven — not  only  a  Darwin,  but  a  Carlyle.  Not  in  each 
these,  but  in  all,  is  human  nature  whole.  They  are  not  opposed, ! 
supplementary — not  mutually  exclusive,  but  reconcilable.  And 
still  unsatisfied,  the  human  mind,  with  the  yeaniing  of  a  pilgrim  f« 
his  distant  home,  will  turn  to  the  mystery  from  which  it  has  eniergvc 
seeking  so  to  fashion  it  as  to  give  nnity  to  thought  and  faith,  80  i 
as  this  is  done,  not  only  without  intolerance  or  bigotry  of  any  kind 
but  with  the  enlightened  recognition  that  ultimate  fixity  of  twucep 
tion  is  here  unattainable,  and  that  each  succeeding  age  mnsl  be  hrio 
free  to  fashiou  the  mystery  in  accordance  with  its  own  needs — lh<nj 
in  opposition  to  all  the  restrictions  of  matenalism,  I  would  aflirm  \h» 
to  be  ft  field  for  the  noblest  exercise  of  what,  in  contrast  «ith  (h* 
knowing  faculties,  may  be  called  the  creative  faculties  of  man.  lU-rt, 
however,  I  must  quit  a  Iheme  too  great  for  me  to  handle,  but  whirh  . 
will  be  handled  by  the  loftiest  minds  ages  after  you  and  I,  like  Mmbj 
uf  morning  cloud,  shall  have  melted  into  the  infinite  anire  of  ibtptA 
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Bt  WILLIAU  E.  81UU0NS,  Jb. 

IT  is  a  subject  for  regret,  qb  well  from  a  national  aa  a  scientific 
point  of  view,  that,  while  London,  Paris,  Burliii,  Hamburg,  Na- 
j)le9,  Brighton,  in  fact  nearly  every  European  city  of  note,  tias  ita 
aquarium,  or  aquaria.  New  York,  the  metropolis  of  the  New  WorlJ, 
is  as  yet  without  one.  True,  the  necessity  has  not  been  overlooked; 
but,  beyond  the  agitation  of  tlie  sabject,  no  practical  steps  have,  1  be- 
lieve, been  taken  in  the  matter.  To  the  conductors  of  Afplktohs' 
JouKNAL  belongs  ibe  honor  of  having  firsi  directed  public  attention  to 
the  necessity  fur  establishiog  an  aquarium  ut  Central  Park,  and  iheir 
praiseworthy  efforlB  to  that  end  have  received,  besides  the  very  gen- 
eral approval  of  the  daily  press,  encomiums  from  Prof.  Henry  and 
other  eminent  scientific  men.  Indeed,  in  the  latter  part  of  1673,  they 
even  opened  the  way  for  securing  to  the  enterprise  the  valuable  ser- 
vices of  Mr.  W.  Saville  Kent,  late  Curator  of  the  Brighton  Aquarium. 
Unfortunately,  during  the  delay  that  has  subsequently  uccurred  in  ihc 
development  of  the  scheme,  >lr.  Kent  lias  been  induced  to  accept  tlie 
curnlorship  of  the  Manchester  (England)  Aquarium, 

But  of  what  use,  it  may  be  asked,  oilier  than  embellishment,  is  the 
aquarium?  The  scientific  reader,  knowing  its  value,  will  not  require 
an  answer  ;  but,  to  the  unscientific,  it  doubtless  seems  of  small  practi- 
cal use  to  spend  time  and  money  in  gathering  together  a  few  fish  and 
pU(it«,  that  their  growth  and  movements  may  be  observed.  The 
answer  is,  first,  its  scientific  value.  Its  influence  would  be  to  engen- 
der in  the  thousands  who  would  daily  visit  it  a  taste  for  scientific 
knowledge  and  pursuits.  In  seeing  the  objects  it  contained,  people 
would  naturally  find  a  desire  to  know  something  of  them  beyond  what 
can  be  learned  by  cursory  observation,  and  thus  be  led  to  scientific 
reading  and  scientific  education.  Second,  it  constitutes  a  science  by 
itself,  and  therefore  demands  the  same  encouragement  that  is  given 
to  any  other  one  science.  It  is  not  yet  half  a  century  since  Madame 
Jeiuinetle  Power  began  the  study  nf  marine  animals,  by  the  aid  of 
glua  cases  filled  with  water,  in  which  she  confined  them  ;  still  almost 
oar  entire  knowlcilge  of  aquatic  soology  having  been  obtained  througb 
the  aquarium  rests  upon  il.  A  striking  result,  recently  obtained,  is  at 
least  a  partial  settlement  of  the  vexed  question  whether  fish  hear; 
the  observations  of  Mr.  Ifenry  Lee  on  that  subject,  in  the  Brighton 
Aquarium,  having  determined  that  some  fish  certainly  do  liear. 

tn  addition  to  these  very  cogent  reasons  is  the  fact  that  the  aqua- 
rinm  is  a  never-failing  source  of  interest.  The  objects  it  presents  are, 
many  of  them,  entirely  new  to  human  sight,  and  not  a  few  are  won- 
derfullf  beautiful.    So  great  is  the  attraction  of  the  aquimum,  that, 


6S3 


THE  POPULAR  SCfS.VCS  MONTRLT. 


wherever  e§tablUhed  as  n  jiccuniury  investment,  it  lias  never  faSled  ' 
yield  the  moat  profitable  resuUs.    Thiia  the  aqujirium  Xt  nambulj 
lias  proved  an  immense  pecuniary  success  ;  and  llmt  at  Brigbloo,  i 
tliDUgli  beginning  its  existence  so  recently  as  Augast,  1972,  ba»  uc* 
theless  already  made  a  gratifying  return  to  its  proprietore. 


rio.  L 


The  aqnariiim  furtlier  serves  to  illustrate  an  important 
Irnlh — one  of  the  most  subtile  relations  between  tlie  animul  and  ' 
table  kingdoms.  That  truth  is,  that  the  two  Icingdoms  exert  compll 
mentary  inflaences  upon  the  atmosphere  we  breathe.  Plants  inha 
oarbuu  and  exhale  oxygen;  animals  do  the  reverse.  Strike  oDl 
the  plants  from  existence,  and  we  should,  poisoned  by  our  nwn  brent 
die  in  heaps,  with  other  animals ;  while,  if  all  the  animals  could,  at  ua 
blow,  bo  swept  away  from  the  earth  into  space,  the  plants  would  hi 
destroyed  by  the  want  of  carbon.  And  now  Iho  aqunriutn,  wbic 
properly  speaking,  is  an  nrtifieiiil  sea,  or  lake,  possessing  all  the  i 
ditions  nCL-essary  to  the  maintenance  of  aqualio  life,  both  animkl 
vegetable,  beautifully  illustrates  this  truth.  Who  bas  not  obsorri 
th.it  6Bh,  conGoed  in  water  without  plants,  quickly  die,  unlcw  tfa 
water  bo  repeatedly  changed?  The  fish  die  becanse,  having  breathiJ 
out  all  the  oxygen  of  the  water,  as  there  is  nothing  in  it  to  prodn 
any  more,  they  become  poisoned  with  the  auffoeating  carbon, 
when  the  plants  also  are  put  in,  they  take  up  the  carbon  from  tho 
and  go  on  producing  oxygen  all  the  while,  so  there  is  no  li'itgi-r  nnj 
neoessity  fnr  changing  the  water.  Tlie  fact  lhat  murine  nqnnria 
not  require  the  introduction  of  plants  has  been  supposed  by  som«< 
servers  to  furnish  a  eontradiotion  of  the  truth  jnsi  slated,  Bui 
contradiction  i^  apparent  only,  not  real.  Sea.  or  "  salt "  water,  m 
U  usually  aalled,  contains  a  great  quantity  of  little  germs  or  **  iiporw,1 
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■wliicb  quickly  develop  microscopic  vegetation  or  confervK  upou  tlie 
sides  of  tbe  aquarium,  and  upon  the  rocks  withiu  it.  Tbia  vegetatiou, 
although  unobtrusive,  performs  all  the  work  done  by  the  more  con- 
spicuous plants  of  the  fresh-water  aquarium.  The  credit  of  inventiog 
the  aqiiariuin  proper  has  generally  been  given  to  Madame  Power, 
before  alluded  to,  who,  in  the  year  1832  anil  thereabouts,  while  study- 
ing the  marine  auinials  on  the  coast  of  Sicily,  brought  into  use  the 
"  water-cage "  to  facilitate  her  investigations.  But  Mr.  W.  Alford 
Lloyd,  the  present  Curator  of  the  Crystal  Palace  Aquarium,  London, 
who  ifi  one  of  the  highest  authorities  on  the  subject,  contradicts  that 
view.  Ill  an  article  published  in  Science  Gossip,  several  years  ago, 
he  says  that  the  introduction  into  tbe  "water-cage"  of  "plants /or 
M0  avcneed purpose  Hated  beforehand,  of  preserving  the  purity  of  the 
6e»-water,  and  of  sustaining  the  animals  in  health,  is  due  to  Mrs. 
Thyune,  who  eiperimeutcd  in  London,  in  1840,  on  living  madrcjiores." 
Madune  Power,  it  appears,  was  iu  the  habit  of  changing  the  water  in 
her  cages.  It  would  seem,  therefore,  that  while  to  Madame  Power 
belongs  the  credit  of  furnishing  the  clew  to  the  Bcicnlifio  value  of  the 
aquarium,  to  Mrs.  Thynne  belongs  that  of  inventing  the  aquarium 
itself. 

Some  interesting  facts,  not  wholly  of  a  zoological  nature,  have 
been  observed  through  the  aquarium.    Thus  it  was  ascertained  that 
objects  through  the  medium  of  water  apjiear  shorter  than  they  rcnilv 
are.    At  the  distnuceof  a  few  feet,  a  fish,  or  other  object,  appears 
about  one-fifth  shorter  tlian  it  is.    Mr.  Lloyd,  through  Science  Gossip, 
has  made  known  some  curious  cfiects  of  electricity  on  fish.  A'lHend 
of  his  had  a  large  fresh- water  garden-aquarium.    One  day,  during  a 
thunder-storm,  a  house,  about  200  feet  from  the  aquarium,  was  strnck 
by  lightning.   At  the  moment  of  the  flash,  all  the  tish  in  the  aquarium, 
forty-three  in  number,  of  various  kinds,  were  suddenly  suspended  per- 
pendicularly, heads  downward,  with  their  tails  at  the  surface  of  the 
water,  iu  which  position  they  feebly  and  v.iinly  endeavored  to  ewim 
to  the  bottom  of  the  tank.    "  The  manner  iu  which  the  eels  were 
I     alinoat  jerked  out  of  their  hiding-places,  in  the  sand  at  the  bottom  of 
i     the  tank,  was  very  remarkable.    In  less  than  half  an  hour  forty-one 
h     were  dead,  strongly  curved,  almost  in  the  form  of  semicircles,  and  fast 
\    decomposing ;  but  two  gradually  recovered,  by  being  placed  in  rim- 
'     ning  water.    It  is  well  known  that  when  fiah  become  sick  and  die, 
under  ordinary  circumstances,  they  turn  belly  upward,  horizontally, 
in<tte.id  of  having  nose  downward,  as  in  this  case." 

These  facta  sufficionlly  indicate  the  utility  of  tlie  aquarium,  and 
the  necessity  for  having  one  at  Central  Park.    As  an  indication  of  th« 
interest  cotmnanded  by  the  subject  in  England,  it  may  be  mentioned 
!hat  Mr.  Kent  has  begun  a  scries  of  lectures  at  Manchester,  to  show 
I     aw  it  subserves  the  purposes  of  scientific  inslruclion.    The  first  Icct- 
I    ure  was  delivered  on  the  last  Friday  in  June  to  a  fairly  numerous 
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Audience,  and  auotUer  will  fullow  on  eveiy  Fri<lay  afternoon  during 
tUe  summer. 

Oue  of  the  largest  and  inosl  sncceesful  aqtiaria  anywhere  is  thU 
Brighton,  Englaiiil.    It  is  a  private  enterprise,  and  of  very  rco 
origin.    It  was  originated  by  Mr.  Edward  Birch,  an  English  engi 
of  note,  who  organized  a  stock  company  with  a  capital  of  S400,< 
The  work  of  construction  was  begun  in  1869,  and  the  building 
formally  thrown  open  to  the  pnbltc  in  August,  1872.    Th«  building 
stands  upon  the  sea-beach,  in  front  of  the  Marine  Parade,  its  roof 
being  a  little  below  the  level  of  that  promenade.    It  bns  a  tot«l  Icoglh 
of  715  feet,  with  a  width  of  100  feet.    The  interior  is  divided  into  two 
corridors,  on  either  eiile  of  which  stand  the  tanks  conlairiiog  the  fish. 
The  dominant  style  of  architecture  is  the  Italian,  and  highly  ornate: 
The  roof  of  the  corridors  is  arched  and  groined,  "  conalmcied  of  varie- 
gated bricks,  and  supported  ou  columns  of  Bath  stone,  |>oljshed  »e^ 
pentine  marble,  and  Aberdeen  granite.    The  capital  of  each  column  h 
elaborately  carved  in  some  appropriate  marine  device,  while  the  floor, 
in  correspondence,  is  laid  out  in  acrostic  tilee."    The  tanks  numbn 
forty-one.  Their  fronts  are  made  of  plate-glass,  one  inch  thick,  tlirided 
into  sheets  three  feet  wide  and  six  feet  high,  supported  Ijy  upright  iron 
miiUions,  At  the  eastern  end  of  the  west  or  main  corridor  is  a  femeiy, 
with  rock-work  and  cascade.    Many  of  tbc  tanks  are  also  supplicJ 
with  ornamental  rock-work.    For  the  accommodation  of  visitors  \hftt 
TO  a  restaurant,  dining-hall,  and  reading-room,  in  the  bnilding, 
'Bmallest  tank  measures  II  feet  long  by  10  broad,  and  contains  ahui 
1,000  gallons  of  water,  while  the  largest  measures  130  feet  lone,  30 
broad,  and  holds  110,000  gallons.    The  latter  is  large  cnongh  VaK- 
commoilulo  a  small  wliale.    At  present,  however,  it  contains  only  ■ 
imrpiiise,  a  few  dog-fish,  a  ray,  and  several  turtle.    Six  tanks  nrtd^ 
voted  to  fresh-water  animals,  the  rest  to  marine.    The  water  of  tha 
latter  is  pnmped  up  from  the  sea  by  steam  when  needed,  hut  ia  npr< 
chiinged  in  any  of  the  tanks  except  when  required  by  turbidity,  orin; 
accident,  such  as  the  cracking  of  a  front.   To  secure  abuodiinl  ainlv 
each  tank  is  supplied  with  several  vnlcanite  tubes,  entering  at  the 
and  descending  to  the  bottom.    An  air-pump,  situated  at  one  eud 
the  building,  and  worked  by  steam,  forces  a  stream  of  air  into 
tank  throut;li  each  tube.    Tlie  result  is,  a  constant  bubbling  dji  of 
water.    This  plan,  however,  does  not  seem  to  he  as  desirable  or  cffidi 
as  the  circulatory  system  maintained  at  the  Crystal  Palace  Aquui' 
This  consists  in  merely  pumping  the  water  by  steam  up  to  a  hljtl 
level,  and  allowing  it  to  return,  by  force  of  gravity,  throogh  ' 
tanks  to  the  reservoir  beneath.    In  its  course  it  takes  up  a  grwi 
amount  of  oxygen  than  can  be  otherwise  imparted  to  it,  and  M 
eamii  lime  acquires  great  clearness  and  brilliancy. 

The  ht'tit  kind  of  vessel  for  a  small  aqnarium  is  an  obloog 
made  of  state,  with  a  glass  front.    Glass  may  be  used  iiiM««d 
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bill  the  latter  is  desirable,  because  \i  is  important  that  the  light  re- 
c^veJ  into  the  aquarium  shonld  be  admitted  from  above,  while  the 
dark  sides  and  back  give  a  more  nataral  appearance  to  the  occupants. 
The  framework,  if  of  iron,  should  be  plated  to  prevent  its  rusting,  nB 
that  would  injure  the  plants  and  animals.  If  the  parts  are  cemented, 
Portland  cement  should  be  used,  as  it  is  freer  from  Impurities  than 
other  cements  ;  however,  even  it  should  be  soaked  in  water  for  several 
days  previous  to  using.    In  the  form  of  aa  aquarium,  superficial  area 


portion  to  the  depth,  the  greater  will  be  the  quantity  of  oxygen  ab- 
torbed  by  the  water.  For  household  purposes,  the  cheapest  and  most 
convenient  vessel  for  a  small  aquarium  is  the  common  bell-shaped 
glass  used  by  confectioners  to  cover  cakes.  When  this  is  used,  green 
yisper  should  bo  pasted  upon  the  outside,  except  on  the  front,  from 
the  Ivvel  of  the  water  to  the  bottom.  For  marine  aquaria  the  bottom 
•hoiild  rise  a  short  distance  from  the  front,  and  continue  in  an  incliued 
plane  to  the  surface  of  the  water.    The  bottom  of  the  aquarium  should 
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be  covered  whli  a  layer  of  sand  from  one  to  two  inches  tfatck,  u 
the  top  of  wbich  should  be  placed  a  few  pcbbleB,  in  patches.  For  ma- 
rine aquaria,  the  sand  must  be  procured  from  the  sea-beach,  or  a  nsvt- 
aide,  below  the  tide-mark,  and,  for  those  of  fresh  water,  from  the  bed 
of  a  brook  or  runniug  stream,  and,  in  either  case,  it  must  be  thoroughly 
waahc)),  to  free  it  from  impurities.  Rock-work  may  be  built  upon  the 
suiid,  to  form  caves  and  grottoes,  but  there  shoidd  not  be  any  biding- 
plaueB  for  impurities  to  collect  in,  A  pleaGing  effect  is  secured  by 
building  the  rock-work  above  the  surface  of  the  water,  and  making  a 
small  hollow  in  the  top,  where  a  fern  may  be  planted.  The  rock  should 
be  taken  from  the  sea,  or  the  brook,  according  as  it  is  wanted  for  the 
marine  or  fresh-water  aquarium,  the  object  being  to  make  the  artifii 
home  of  the  animals  as  much  as  possible  like  their  natural  one. 
constructing  the  rock-work,  Portland  cement  should  be  ased,  and 
should  be  allowed  to  harden  before  the  witter  is  poured  into  the  tank. 
The  water  should  be  poured  off  several  times,  until  it  rctnains  qnite 
clean,  and  the  greatest  care  should  be  taken  to  prevent  the  addiii 
of  imparities  with  any  object.  The  plants  must  be  stuck  into  the 
with  a  ]>Gbble  tied  to  the  roots  of  euch  to  hold  it  in  position,  and  \ 
should  be  arranged  to  produce  a  pleasing  effect,  as  individual  ta 
may  dictate.  After  the  plants  have  taken  root,  the  animals  may  It 
added.  If  both  forms  of  life  be  present  in  proper  proportions, 
will  be  no  necessity  for  change  or  distui'banou  of  the  water,  but,  if  t 
be  not,  artificial  ai^rutiou  will  be  reqiured.    When  this  is  needed, 
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fiah  will  repeatedly  rise  to  the  surface  and  stick  their  noses  ontt«(*KS 
a  breath  of  oiygen.    AOr.ition  may  bo  effected  in  lifting  the  wsWl 
cupsful,  and  allowing  it  to  run  back  gradually  from  a  point  two  < 
three  feet  above.    This  process  should  be  continued  for  a  half-btinU 
more  at  n  time,  once  or  twice  a  day.    The  ordinary  level  of  thv  ' 
should  be  indicated  by  a  mark  on  the  glass-front,  bo  that  loaa 
evaporation  can  be  detected  and  supplied.    Great  care  must  be  I 
to  secure  uniformity  of  temperature,  between  45°  and  85°  Fahr. 
this  purpose  an  east  window  should  bo  chosen  where  the  vai  tto' 
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bad  for  two  or  tliree  hours  every  morDing.  In  Bnmmer  the  window 
should  be  opened,  and  in  the  winter  cvcninga  the  tank  drawn  b.ick 
into  the  room.  A  south  window  may  be  used  for  the  aquarium  if  care 
be  taken  to  shade  off  the  noonday  sun.  When  the  water  at  the  bot- 
tom of  the  tank  becomes  impure  from  the  accumulation  of  sediment, 
it  may  be  drawn  off  by  a  siphon  (of  rubber  tube)  without  disturbing 
the  water  above,  after  which  the  tank  must  be  filled  up  again  with 
pare  water.  For  the  purpose  of  removing  large  substancea  from  the 
bottom,  a  pair  of  wooden  forceps — glove-stretchers  will  do— are  re- 
quired. Light  particles,  such  as  uneaten  food,  decayed  leaves,  etc., 
can  be  removed  by  placing  against  them  one  end  of  a  small  glass 
tnbe,  and  covering  the  other  with  a  finger.  The  aquarium  should 
be  kept  as  clean  as  poBsibte,  all  dead  plants  or  animals  being  at  once 
removed. 

The  beat  plants  for  fresh-water  aquaria  are  the  spiral  YulitrKria,  a 
native  of  Southern  Europe,  and  not  easily  procurable ;  the  American 
water-thyme  {AniKharia  alsinaMruin)  -  the  common  frogbit  {Hydro- 
eharU  moraiia-raiue),  which,  being  of  different  form  from  the  othorsi 
will  give  variety  in  appearance;  the  arum  (Ca/lu  jialiistris) ;  common 
stonewort  ( C'hara  vulgaris) ;  water-soldier  (Strcttiolcs  alvifUes) ;  spiked 
water-milfoil  {Myriophylhim  tpicattiin) ;  small  water-lilies  (for  larger 
tanks),  white  (Nymphea  alba),  and  yellow  (Nitphar  buteutn).  A  little 
duckweed  {Zemna  minor)  may  be  added,  as  it  floats  about  and  harbors 
minute  insects  which  the  fish  eat.  In  choosing  animals  for  the  same, 
the  golden  carp  is  most  desirable  for  its  beauty,  the  minnow  for  intet^ 
est  and  longevity.    The  latter  should  be  examined  before  admission 
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an<l  rejected  if  a  white  downy  spot  is  observed  near  the  tail,  as  that 
is  an  indication  of  disease.  The  loach,  the  common  carp,  Prussian 
carp,  roach,  tench,  and  gudeeon,  may  be  admitted,  but  the  first  three 
»re  preferable  to  the  last  The  common  tadpole  possesses  considera- 
Me  interest  in  its  development  into  the  frog.  The  small  newt  and  the 
triton  are  objects  of  interest  and  quite  harmless.  Tlie  latter  has  a 
brfghl-yellow  body  striped  with  black.  When  amphibious  animals, 
such  as  the  newt  and  frog,  are  kept,  the  rock-work  must  rise  above  the 


surface  of  tho  water,  aa  those  animals  require  a  reeting-plMe  aboi 
water.  Small  floats  may  be  pi-epared  for  them  by  smearing  a  ct) 
wilb  marino  glue  and  sprinkliug  it  with  sand.  When  tiie  glue 
drit-d,  place  the  float  in  water  and  allow  it  to  remain  there  for 
lime  before  putting  it  iuto  the  aquarium.  These  animals  Lave  uU 
disposition  to  rove,  which  must  be  checked  by  coveriDg  the  aqnario 
The  cover  should  be  of  glass  and  flat,  with  a  large  opening  in  ilic 
centre.  The  cover  is  also  advantageous  to  keep  out  dust.  Mollus- 
cous auiroale,  as  the  homy  coil-shell  (I'taiiorbU  comeus)  and  the  pond 
uiud-shell  {Limnea  itagnalit),  may  be  added.  Tliey  are  both  to  be 
I'uund  among  the  grasses  that  grow  iu  ponds  and  on  the  margin  of 
brooks.  Such  insecta  as  the  common  watcr-epidcr  {Argi/roneta  aqva- 
(it-a),  the  large  harmless  beetle  (IIyihof>»  pietus),  and  the  little  whirli- 
gig (Gyri'mHi  nataCor),  can  be  introduced  to  advantage.  Pngnacicut 
individuals,  as  the  perch  and  Ibe  stickleback,  though  interesting,  ue 
not  desirable  objects  for  a  general  aquarium.  The  best  food  for  the 
animals  described  is  a  little  biBcuit-powder  kneaded  into  pills  aboot 
the  size  of  a  pin-head  and  fine  shreds  of  raw  beef  cut  with  scisson. 
The  first  should  be  fed  once  a  day,  the  biscuit  and  meat  being  tbro 
in  bit  by  bit  alternately. 

Fib.  S. 


Tlie  marine  aquarium  mast  be  supplied  with  sea-water  taken  d 
less  than  a  mile  from  shore,  or  from  the  middle  of  a  large  riier.  W 
any  is  lost  from  the  tank  by  evaporation,  add  fresh  rain-water  lo  h 
ply  the  deflciency;  losses  otherwise  occasioned  must  bv  Riad«  ^ 
by  the  addition  of  sea-water.  Among  the  most  curious  and  intr 
ing  animals  are  the  shrimp  or  prawn;  the  smooth  anemone  [AetiHia 
a€iriljryanlhtmuin),oa(r  of  the  hardiest  and  most  curious  animal* 
o.^n  bo  found  ;  the  limpet  (Palilla  mili/arit),  with  its  shelly  parasite  t 
barnacle  {Batatiue);  the  hermit-crab  {Pagunia  Benifiartlug);  the  dm 
crah  {Caneo" pat/urw);  the  smaller  stHr-6£li ;  and  tbu  tulie-wonn  (iS^ 
fnihv).  In  introducing  fish,  care  should  be  taken  lo  select  the  int 
nmirable;  a  small  shark,  for  instance,  was  once  introduced  into  l' 
aquarium  of  the  Emperor  William,  at  his  country-seat  in  Pr 
The  effect  was,  that  all  the  other  fish  forsook  the  tank,  and  fled  in  j 
confusion  into  a  fresh-water  one  adjoining,  nor  could  they  be  tki' 
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back  QDtil  the  shark  was  removed.  The  best  food  for  the  aiiimalB  in- 
dicated is  the  rausst'l  or  the  oyster  cut  into  tine  slu-eda,  but  fresh  beef 
may  be  ustd  if  these  caooot  be  had.  To  feed  the  auemoiies,  place  a 
ehrcd  iijion  the  end  of  a  stick  aud  put  it  ia  contact  with  one  of  the 
ammal's  tentacles,  whereupon  it  will  be  immediately  conveyed  to  the 
mouth.  They  do  not  require  feeding  oftener  than  once  a  week.  The 
crabs  should  be  fed  at  the  same  time  or  they  will  rob  the  anemones. 
It  is  not  necessary,  as  previously  indicated,  to  add  plants  to  marine 
aquaria ;  however,  a  few  pieces  of  sea-weed  may  be  put  in  for  the  sake 
of  ornament,  hut,  as  it  does  not  live  long,  care  should  be  taken  to  re- 
move each  piece  as  soon  as  it  dies,  and  replace  it  by  a  living  one. 


THERMAL  DEATH-POINT  OF  LIVING  MATTER.' 

Br  H.  CHARLTON  BASTIAN,  M.  D.,  F.R.S., 


'ATER  is  boiling  merrily  over  a  brisk  fire,  when  some  luckless 
person  upsets  the  vessel,  so  that  the  heated  fluid  exercises  its 
scathing  influence  upon  an  uncovered  portion  of  the  body — hand, 
arm,  or  face.  Those  who  have  seen  much  of  the  effects  produced 
□pon  the  human  skin  by  such  accidents,  will  have  acquired  informa- 
tion not  unworthy  of  infliieuciug  their  opinion  on  some  more  general 
problems  connected  with  the  action  of  heat  upon  living  matter.  Here, 
at  all  events,  there  is  no  room  for  doubt.  Boiling  water  unquestion- 
ably eiercises  a  most  pernicious  and  rapidly  destructive  actiou  upon 
the  living  matter  of  wliich  we  are  composed.  There  is  no  need  to 
appeal  to  the  suSbrer's  sensations  for  this  information.  This,  indeed, 
is  a  point  of  view  which  we  may  for  the  present  dismiss.  For,  how- 
ever ngnnixing  these  Bensations  may  be,  they  could  only  supply 
tia  with  information  upon  a  collateral  point  with  which  we  are  not 
at  present  concerned.  Apart  from  such  subjective  eflects,  there 
aro  objective  effects.  That  is,  wo  are  easily  able  to  sec  the  changes 
produced  by  boiling  water  upon  living  matter — revealing  themselves 
U  they  do  by  an  immediately  altered  appearance  of  the  skin,  and 
by  the  terrible  wound  so  quickly  produced.  Upon  these  distress- 
ing, though,  unfortunately,  only  too  familiar  consequences  of  the  action 
of  beat  npon  living  matter,  it  is  not  necessary  for  me  further  to 
dwell;  I  would  merely  have  the  reader  so  far  bear  them  in  mind  that 
they  may  not  be  incapable  of  recall  during  the  perusal  of  this  article. 
The  occasional  revival  of  such  impressions  may  perhaps  prove  a  lillU 
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instructive  to  some  vlio  may  chnnce  to  be  at  all  dubious  u  to 
destructive  effects  of  boiling  water  upon  lower  organismR. 

Probably,  however,  some  of  my  readers  may  already  be  po«i 
by  the  notion  thai  the  disastrons  efl'eots  just  referred  to  are  Co: 
quences  following  rather  from  the  fact  of  the  high  organisation  of 
man's  tissues  than  from  any  intrinsic  incompatibility  of  nature  be- 
tween living  matter  and  boiling  water.  The  thought  is  natonl 
enough  and  not  nnjuatiliable.  On  the  other  hand,  it  will  not  do  to 
attach  much  importance  to  it.  Let  us  for  a  moment  consider 
effects  produced  upon  an  ordinary  hen'a  egg  by  abrief  immeivioa 
boiling  water.  Here  we  have  the  "white,"  eompoeed  of  albnini 
Einitlar  to  that  which  enters  so  largely  into  the  composition  of  livbg 
tissues,  turned  from  a  clear  fluid  into  an  opaque  solid ;  and  we  have 
the  "yelk,"  made  up  of  a  dense  aggregation  of  the  simplest  Hviog 
units,  also  more  or  less  solidified.  In  spite  of  the  investing  calcareous 
shell,  these  very  obvious  and  destructive  effects  can  be  produced  upon 
this  large  egg  or  germ  by  an  exposure  for  three  or  four  minutes  to 
the  influence  of  boiling  water.  Yet  the  living  matter  in  this  CSM 
is  so  simple  that  it  possesses  next  to  no  organization — it  is  eo  lilU« 
vitalized  that  it  can  only  be  considered  to  be  half  alive. 

The  conclusion  would  seem,  therefore,  to  force  itself  upon  ns  lliit 
there  is  something  intrinsically  deleterious  in  the  action  of  boili 
water  upon  living  matter — whether  this  living  matter  be  of  high 
of  low  organization. 


This  subject  is  one  of  great  importance  in  many  respects,  so  that 
it  may  repay  us  to  look  into  tlje  evidence  bearing  upon  it  with  some 
di'grec  of  care.  It  is  of  great  practical  importance,  for  instuio*,  b 
reference  to  the  process  of  disinfection  by  heat,  where  we  have  to 
with  articles  of  furniture  or  wearing  apparel  used  by  a  person  sul 
ing  from  a  contagions  disease.  Because,  in  such  a  case,  what 
ought  undoubtedly  to  know  is,  whether  the  temperature  of  boili 
water,  or  even  some  lower  tempcratnre,  suffices  to  kill  any  livi 
particles  which  may  act  as  so-called  "  genua  of  disease."  This  is  I 
fiubji'ct  upon  which  there  should  be  no  room  for  doubt.  Again,  frOBi 
a  purely  scicntifio  point  of  view,  the  question  is  of  equal  eogwicj 
because  of  its  bearing  upon  one  of  the  most  momentous  problems  i" 
biolftgical  science — namely,  that  of  the  Origin  of  Life,  II  is  on  thi" 
latter  account,  more  especially,  that  I  now  take  up  the  inquiry  at  to 
the  grade  or  degree  of  heat  which  proves  destruotive  to  dtSennt 
kinds  of  living  matter. 

A  preliminary  word  of  esplanation,  therefore,  must  be  given  ooi>- 
ceming  the  bearings  of  this  qucstioQ  upon  the  Origin  of  l.ifv  probl 

It  ia  at  present  very  generally  admitted,  upon  the  MtreDgUi 
well-known  experiments,  that  living  matter  will  appear  and  gi 
rapidly  in  hermetic  ally-sealed  flasks  containing  uorlain  fluids,  after 
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flasks  and  their  contents  have  been  thoroughly  raised  to  the  tcmpera- 
mre  of  boiling  water  for  ten  minutes  or  more.  These  esperinieiilB  we 
may  mentally  label  as  series  A.  Other  experiments,  which  we  may 
similarly  label  series  B,  had  aUo  shown  that  a  brief  exposure  in  the 
moist  state  to  a  temperature  considerably  bclon^  the  boiling-point  of 
water,  is  destructive  to  all  kinds  of  living  matter  submilled  to  its 
influence.  The  experimenta  of  aeries  A,  therefore,  taken  in  con- 
junction with  those  of  aeries  B,  must  (if  the  latter  results  are  as 
reliable  as  the  former)  bo  held  to  proie  that  living  matter  can  origi- 
nate independently,  or  dc  novo,  through  the  mere  productive  proper- 
ties of  certain  infusions  or  solutions. 

If  the  facts  are  tme,  is  it  possible  to  stave  oflf  the  conclusion? 
While  the  candid  reader  is  asking  iiimself  this  question,  I  may 
further  point  out  to  him  that,  as  the  previously  discredited  results 
belonging  to  series  A  are  no  longer  denied,  doubt  is  now  only  possible 
Upon  3  subject  hitherto  supposed  to  be  settled — namely,  as  to  whether 
living  matter  is  really  killed  by  exposure  in  the  moiet  state  to  a 
temperature  of  212°Fahr.  Obviously,  at  such  a  juncture,  it  rested 
more  especially  with  the  panspermatists,  who  chose  still  to  be  oppo- 
nents of  "  spontaneous  generation,"  to  show  that  this  belief  concerning 
the  deairnctive  efficacy  of  boiling  water,  upon  the  truth  of  which  they 
had  previously  relied,  was  erroneous — seeing  thnt  the  advocates  of 
spontaneous  generation  had  demonstrated  the  truth  of  their  position 
with  reference  to  experiments  A.  Shonld  the  panspermatists  fail  to 
produce  this  evidence  as  to  the  untruthfulness  of  their  old  view,  they 
most  not  expect  to  hear  tliai  they  have  the  best  of  the  argument ; 
and  still  less  will  they  be  able  to  hold  their  ground  if,  while  abstain- 
ing themselves  from  all  experiments  belonging  to  series  B,  their 
St^entifio  opponents  do  make  careful  investigations  in  this  direction, 
fend  arrive  at  the  conclusion  that  not  only  was  the  old  opinion  right 
as  to  the  destrnctive  action  of  boiling  water,  but  that  living  matter 
nnaccnstomed  to  the  influence  of  heat  is  killed  by  a  brief  exposure 
even  to  the  much  lower  temperature  of  140°  Fahr. 

This  is  the  present  aspect  of  the  problem,  and  those  most  interested 
in  it  may  remember  that  knowledge  wonid  not  advance  in  the  rapid 
way  which  it  does,  were  it  not  for  the  fact  that  the  difficulties  of  one 
generation  of  men  often  disappear  before  the  clearer,  because  more 
unprejudiced,  vision  of  thenext.  Growing  gradually  more  familiarized 
with  the  facts,  those  who  come  after  us  will  be  more  and  more  influ- 
enced by  them,  and  at  the  same  time  less  warped  by  theoretical  con- 
siderations already  out  of  harmony  with  our  present  state  of  knowl- 
edge:. We  are  now  in  a  stage  of  transition.  We  are  gradnally  learn- 
ing to  accept  the  doctrines  of  Evolution,  as  applicable  to  difl'erent  de- 
partments of  knowledge,  though,  as  is  so  frequently  the  case  when  new 
dootrinea  are  being  adopted,  this  transition  is  being  effected  by  many 
io  a  partial  manner — they,  unconsciously  perhaps,  endeavor  to  make 
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U  sort  of  coin  promise,  trying  to  retain  Bome  of  their  most  ilcepljr- rooted 
convictions  and  mix  ihem  harmoniously  with  new  Tiewa.  JJeta' 
mercury,  however,  will  not  mix  with  water,  and  there  is  a  Bimilar  ' 
oompatibility  between  the  explannlious  of  the  pane  perm  atis  18  >~ 
our  present  state  of  knowledge  in  regard  to  the  qaestion  of  the  Origiii 
of  Life. 

It  remains  for  me  now,  therefore,  to  trace  the  different  step* 
which  we  have  arrived  at  our  present  knowledge  concerning  the 
structive  effects  of  heat  upon  living  matter.  And  to  do  this  effectually 
I  must  refer  my  readers  to  good  work  done  in  the  latter  third  of  tb* 
last  century  by  the  acute  and  learned  Abb£  Spallanzani,  while  ho  wu 
engaged  in  prnmulgaling  panspcrmaiist  doctrines  against  llie  view* 
of  our  own  countryman  Needham,  who,  iu  those  days,  eteadfastl)'  p 
claimed  the  truth  and  reality  of  "  spontaneous  generation  " — tbon 
the  philosophical  doctrines  by  which  he  was  influenced  caused  him 
limit  the  acceptation  of  the  phrase  to  what  we  now  understand  by 
term  Aeteroffenesis. 

I  refer  firat  of  all  to  the  work  of  Spallanzani,  partly  becMW 
alone,  of  all  those  who  have  adopted  panspermatist  views  and  ba 
taken  part  in  this  oontroversy,  has  fairly  and  fully  faced  the  qiiMl' 
of  the  degree  of  heat  which  proves  fatal  to  various  living  things, 
making  it  the  subject  of  direct  investigation.    Others  who  have  v 
defended  similar  views  (including  Pasteur  in  France,  and  Huxley 
Sanderson  in  this  country)  have  not  made  the  thermal  death-point 
living  matter  a  special  subject  of  investigation,  and  have  more  or  1 
distinctly  confomided  the  issues  of  this  question  with  that  of  the  C 
nate  though  really  distinct  problem,  as  to  whether  certain  infu: 
could  themselves  prove  mother-liquids,  and  give  independent  binh 
living  matter.    Dire  confusion  has  thna  been  produced.    A  prubl 
of  a  very  simple  nature  lias  been  made  to  appear  very  complex,  wh 
those  who  are  able  clearly  to  understand  the  real  nature  of  the  qo 
tion  at  issue  are  left  to  marvel  why  the  followers  of  Spallnniani  hiTi 
never  ventured  frankly  to  deal  with  the  question  of  the  limits  of 
resistance  to  heat.    Certainly  they  have  displayed,  to  say  the  Icvt,* 
strange  sluggishness  in  reference  to  this  exceedingly  important  prt 
lom.    But  apart  from  the  fact  that  no  panspermatist,  or  dtclared  op- 
ponent of  spontaneous  generation,  since  the  time  of  Spallanuni,  tiu 
fully  and  directly  experimented  upon  this  subject,  I  am  all  the  m 
induced  to  call  the  reader's  attention  to  the  abb<''B  treatment  of  il 
cause,  with  some  few  exceptions,  hia  investigations  were  conductiil 
a  manner  which  cannot  be  improved  upon  at  the  present  day,  and  I* 
cause  his  reasonings  upon  the  subject  are  characterized  by  gr««t  » 
gacity  and  fairness — allowance  being  made  for  the  actual  «t«le 
knowledge  in  his  time.   The  work  of  the  learned  abb4  to  which  I  A 
especially  refer  is  entitled,  in  the  adnmable  Freoob  traneUlioB 
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Hf  Senebier,  " Oj>tiscule.«  de  Physique,  Animale  el  Vegetalc,'"  the 
tDslatioD  itself  having  beon  published  at  Geneva  in  1767. 
Reflecting  upon  the  import  of  the  expcrimeats  of  his  own  that  he 
d  just  roeorded,  in  which  living  organiBuis  were  found  in  closed  vea- 
ls coDtaiaing  infusions  of  certain  regetable  Beeds  after  these  closed 
ssels  had  been  immersed  in  boiling  water  for  half,  or,  in  Bome  cases, 
arly  three-quarters  of  an  hour,  SpuUauzam  frankly  avows  (p.  4S) 
It  if  the  firBt  of  the  new  organisms  had  not  come  into  being  by  some 
eh  independent  method  as  that  suggested  by  Neodham,  they  must 
▼e  appeared  either  because  certain  "germs"  from  which  they  had 
en  derived  had  been  able  to  resist  the  destructive  influence  of  boil- 
l  water  for  nearly  three-quarterB  of  an  hour,  or  because,  after  tlie 
oling  of  the  closed  vessels,  some  of  the  organisms  observed  had 
Bs«d  from  the  air  through  certain  imaginary  pores  of  the  glasH.  At 
B  first  glaneo  these  seemed,  as  he  says, "  deux  suppositions  6galement 
possibles,  ou  du  nioius  tres  difficiles  a  conccvoir."  For  very  eicel- 
It  reasons,  not  difficult  for  the  reader  to  imagine,  the  ahb^  tiicn 
ints  oat  that  the  latter  hypothesis,  at  all  events,  is  entirely  untenable. 
16  qaestioa  thus  became  one  of  the  simplest  description.  If  no  good 
aoa  could  be  found  in  support  of  the  seemingly  improbable  supposi- 
iD  that  the  experimental  results  referred  to  were  to  be  accounted  for 
X  survival  of  germs,  then,  as  he  confessed,  he  must  admit  the  fact 
ao  independent  and  germlcss  origin  of  living  things.  If,  on  the 
ler  hand,  it  should  appear  probable  that  germs  or  reproductive  pai'- 
lee  of  living  things  could  survive  the  influence  of  such  a  prolonged 
mereion  in  boiling  fluids,  he  would  not  feel  at  alt  bound  on  the 
■ODgth  of  his  previous  experiments  to  believe  in  the  independent 
gin  of  living  matter.  This  simple  issue  was  fully  realized  by  Spal- 
izani,  and,  acting  in  accordance  with  the  most  obvious  of  scientific 
iDcipleg,  he  carefully  sought  for  fresh  evidence  by  means  of  wcll- 
'ected  experiments,  in  order  to  guide  bim  toward  a  oonclusion  as  to 
lethcr  germs  of  living  things  could  or  could  not  have  resisted  the 
;ion  of  boiling  water  for  more  than  half  an  hour. 
He  approached  the  question  in  the  following  manner:  "Can  one," 
says,  "  find  any  proof  suflicient  to  banish,  or,  at  all  events,  to  dimin- 
one's  natural  repugnance  to  admit  that  the  germs  of  animalcules 
the  lowest  order  have  the  power  of  resisting  the  action  of  boiling 
ter  P  In  reasoning  from  the  germs  or  eggs  of  animals  with  which 
are  acquainted,  would  it  be  difficult  for  us  to  imagine  animalcules 
ring  this  peculiaiity?  It  is  true  that  we  are  not  acquainted  with 
f  ^SS^  endowed  with  such  properties.  I  have  already  considered 
a  subject  in  the  ninth  chapter  of  my  Dissertation.  I  there  show 
^^veral  kinds  of  eggs  of  insects — not  to  speak  of  eggs  of  birds — 
Pk  under  a  heat  less  than  that  of  boiling  water,  I  have  shown  also 
the  seeds  of  plants  are  destroyed  when  they  arc  exposed  to  the 
f  boiling  water,  and  that  even  those  whose  outer  coat  is  of  the 
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hardest  deacriplion  are  not  thereby  epared."    But  he  goes  on  lo 
as  he  had  only  been  able  hitherto  to  make  his  observations  on  a  lim' 
nnmber  of  eggs  and  seeds,  there  was  the  chance  that  more  csten 
obscrvaiioua  might  reveal  some  capable  of  resisting  this  gcDcrally 
stmctive  influence.    He  says  ho  had  never  lost  this  hope,  with  reg 
to  seeds  more  especially,  since  he  had  seenB  statement  byDabame 
the  efTect  that  some  grains  of  wheat  had  germinated  after  havtug 
heated  in  a  stove  to  a  temperature  above  the  boiling-point  of  wa 
And  as  there  is  a  considerable  resemblance  between  seeds  sod  e 
Spallanzani  was  led  to  hope  that  something  of  the  same  alleged  eIt^>o^ 
dinary  capacity  for  resisting  heat  might  be  possessed  by  the  egga  or 
germs  of  such  organisms  as  mnkc  their  appearance  in  previously  boiled 
fluids,    He  was  therefore  stimulated  to  undertake  fresh  observati 
upon  eggs  and  seeds  generally,  with  the  view,  on  the  one  band 
asecrtaining  Ihe  precise  temperature  which  proved  fatal  to  ench  ki 
and,  on  the  other,  of  finding  out  whether  these  egga  or  seeds  vtn 
capable  of  resisting  a  greater  degree  of  heat  than  the  several  an' 
or  plants  to  which  they  belonged. 

This  latter  part  of  the  inquiry  was  rightly  deemed  1)t  SpalUn 
to  be  of  groat  importance  and  capable  of  affording  him  much  gnid 
toward  the  proper  interpretation  of  his  other  experiments.  He 
already  determined  that  the  lower  infusoria  themselves  arc  killed  it  ■ 
temperature  of  34°  Rfaumur,  or  108^°  Fahr. ;  and  now  having  found 
that  such  organisms  would  appear  within  closed  vessels  previously  »ob- 
jected  lo  a  temperature  of  213°  Fahr.,  owing,  as  he  was  inclined  to  ihi" 
to  a  survival  of  their  germs,  Spallanxani  was  anxious  to  ascm 
whether  ho  could  gain  sufficient  support  for  this  hypothesis— tbat 
whether  the  dift'erence  in  the  capacity  of  resisting  heat,  imagined  U 
exist  in  this  case  between  parents  and  germs,  could  be  justified  by  ibi 
CBtabtishnicnt  of  similar  dificrcnces  in  heat-resisting  capacity  botwM 
other  parent  organisms  and  their  germs. 

In  carrying  out  these  inquiries,  Spallanzani  adopted  the  folle* 
ing  method  (p.  53) :  He  placed  the  eggs,  seeds,  or  organisms,  in  • 
sel  containing  cold  water,  into  the  upper  strata  of  which  wa*iia" 
mersed  the  bulb  of  a  thermometer.  The  water  was  then  heated  ^oirij, 
and  when  the  thermometer  indicated  that  the  temperature  had  bws 
attained,  whose  effect  it  was  desired  to  test,  the  eggs,  seeds,  or  oTfW- 
isms,  were  at  once  withdrawn  and  placed,  under  suitable  conditionii'o 
a  separate  vessel.   The  effects  of  different  grades  of  henl  vyoo  ' 

<  Heated  In  ilII  probability  in  the  dij  lUle.    But  il  If  wctl  kooitn  th«t  Mrd»  mt^ 
Biccnted  uimtls  con  resist  tbe  iuJiieiice  of  heat  much  belter  in  \bf  dried  (lalo  ttit>*^ 
they  nre  iborongbly  moistened  nnd  ibca  Leated,  and  it  il  as  lo  Ihe  effect*  of  linl  ^ 
lintig  mailer  natler  the  latter  condiliona  "Itb  •rhicb  we  are  at  prrFint  cnn 
lliia  reason,  therefore,  I  shall  not  dwell  upon  tlioee  eiperimcliti  of  6)ialtiinutii, 
belted  eeiHla  in  the  mldat  of  drj  Hcd — these  oxpenmenta  lie  ooMUa  Ihe  bo 
our  prcBent  inquiry. 
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objeota  eiperiniented  with  were  thus  estimated,  and  the  temperature 
in  aucccBsive  trials  was  mostly  made  to  differ  from  that  last  employed 
by  fi°  R.  Operating  in  this  way,  and,  in  the  caae  of  egga  or  seeds, 
Bubaequendy  taking  great  care  to  place  tboae  used  in  the  different 
irinls  under  aimilar  conditions,  alike  favorable  for  gormiiialion  or  de- 
velopment, Spallanzani  obtained  the  following  results: 

Of  frogs'  eggs  only  an  extremely  small  number  developed  after  hav- 
ing been  aimply  raiaed  to  the  temperature  of  131°  Falir.,  while  not  one 
developed  whieli  bad  been  healed  to  146°  or  upward.  Tadpoles  pro- 
duced from  similar  eggs  all  perished  at  111°,  and  the  aame  tempera- 
lure  llkewiae  proved  fatal  to  the  parent  frogs  from  which  the  egga  had 
been  derived,  as  well  as  to  aquatic  salamanders  and  to  fish  with  which 
experiments  were  made. 

Silk-worms'  eggs,  and  the  egga  of  the  elm-moth  (Papillon  de  I'Orme), 
developed  less  and  leae  frequently  when  successive  batches  were  heated 
to  temperatures  approaching  M^ft".  When  they  were  actually  sub- 
mitted to  this  heat,  all  perished,  though  the  highest  temperature  fol- 
lowed by  development  is  not  recorded.  Silk-worms  themselves,  as 
well  as  the  caterpillars  of  the  elm-moth,  were  uniformly  killed  as  soon 
as  the  water  in  which  they  were  immersed  attained  lOSj". 

Eggs  of  the  common  blow-fly  only  developed  in  very  small  num- 
bers when  raised  to  the  temperature  of  136°,  while  all  perished  at  140°. 
The  larvio  developed  from  these  egga  all  died,  as  those  of  the  silk- 
worm and  eltn-moth  had  done,  as  soon  as  the  temperature  of  the  water 
rose  to  loej".  Other  adult  larviK,  of  the  same  apeoies  with  which  ex- 
periment was  Bubaequcntly  made,  perished  at  the  aame  heat. 

lu  addition,  Spallanzani  experimented  with  some  aquaiio  organ- 
isms, though  he  was  unable  to  discover,  and  therefore  to  experiment 
vith,  their  eggs.  Thus  leeches  perished  at  111",  and  the  Nematoids 
known  as  "  vinegar-eela  "  at  1 13°.  Other  aquatic  worms  were  killed 
at  111",  while  water-fleaa  died  at  107°. 

So  Car,  therefore,  Spallanzani's  results  were  most  uniform ;  the  dif- 
ferent kinds  of  eggs  were  killed  by  mere  momentary  exposure  to  a 
temperature  of  about  140°  Fahr.,  while  the  animals  to  which  they  were 
relftted  perished  at  or  about  110°, 

The  abbS  next  turned  his  attention  to  the  power  poBBesscd  by 
plAnta  and  their  seeds  of  resisting  the  action  of  heated  water.  These 
observations  were  conducted  in  the  same  manner,  though  only  the 
roots  of  the  plants  were  immersed  in  the  water  while  it  was  being 
heated.  The  plants  were  afterward  carefully  replaced  in  earth.  Much 
care  was  taken  when  the  seeds  were  sown  to  keep  the  batches  distinct 
&om  one  another,  and  to  place  them  as  much  as  possible  under  the  in- 
flaence  of  similar  eonditiona, 

Spallitnzani'B  lirst  experiments  were  made  with  the  seeds  of  the 
chick-pea,  lentil,  wheat-grass,  flax,  and  clover.  The  water  was  heated 
Blowly,  and  the  seeds  were  taken  oat  as  Boon  as  the  desired  tempera- 
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ture  was  atmiiied,  so  that  there  was  only  a  momentary  eip 
the  teoaperatures  about  to  be  c![c«1.    Of  those  which  had  been  ex 
to  190°  Fahr.,  mauy  did  not  germinate ;  still  fewer  of  the  seeds  thsl 
bad  been  exposed  to  201"  produced  young  plaut^  while,  of  th 
heated  to  212°,  not  one  germinated.    After  the  yonng  plauts  (d~ 
oped  from  seeds  heated  to  lower  tern  pe rat nres)  had  grown  for  1 
tuen  days,  their  capability  of  resisting  heat  was  tested  itt  the  m*- 
described,  and  with  this  result.    Those  whose  roots  hud  been  m 
tarily  exposed  to  156°  continued  to  live  after  they  had  been  replant 
while  those  whose  roots  had  been  esjioaed  to  167°  and  upward  bym 
dried  up  and  perished,  although,  like  the  Others,  they  had  been 
planted  in  carefully -watered  earth. 

Those  were  the  only  complete  experiments  made  by  SpallaDxaoi 
vniYi  plants  and  their  seeds ;  but  many  other  kinds  of  seeds  only, 
eluding  thoae  of  the  broad-bean,  barley,  kidney-bean,  maize,  vet 
spinach,  beet-root,  turnip,  and  mallow,  were  also  exposed  to  the 
ence  of  heat  while  packed  in  dry  eand.    Although  this  method  is  I 
exact  anil  trustworthy,  and  is  one  with  which  we  are  not  now  c 
cerned,  still  it  may  be  staled  that  only  four  of  the  nunierons  seeds  wllli 
which  experiment  was  made  after  this  fashion  survived  their  brief  «!- 
posuro  in  the  dry  state  to  the  temperature  of  312°;  all  the  others  failed 
to  germinate. 

The  abbe's  researches,  therefore,  taught  him  three  things :  1.  Th»l 
eggs  can  endure  a  decidedly  higher  degree  of  heat  than  that  pmrr 
fatal  to  animals  of  the  kind  from  which  they  have  been  derived; 
That  an  analogous  difference  exists  between  seeds  and  plants  in  «•» 
to  their  capacity  of  withstanding  the  action  of  heal;  and,  3.  Thatiwd* 
and  plants  can  resist  higher  grades  of  heat  than  eggs  and  animall  tfr 
Bpeotively, 

After  caUing  attention  to  these  conclusions,  Spallaniani  tuA 
64)  :  "Of  course  I  am  far  from  pretending  to  explain  ihese  results;  I 
know  the  difficulty  of  the  undertaking,  and  will  only  \enture  a 
conjectures,  at  most,  letting  them  go  for  what  they  arv  worth,  M 
leaving  every  one  free  to  think  as  he  pleases."    As  his  conjiftus 
however,  cannot  be  much  improved  U)ion  at  the  present  day,  I IM 
as  well  call  the  reader's  attention  to  them  by  briefly  pointing  out  tin' 
nature. 

At  the  first  glance,  the  abbfi  says,  the  superior  power  of  renttf 
heat  displayed  by  eggs  and  seeds,  as  compared  with  aniroaU  and  plsnH^ 
might  be  supposed  to  be  due  to  the  latter  feeling  the  efieeta  of 
more  rapidly,  owing  to  their  being  free  from  those  envelope*  whidi 
inclose  the  egg  or  the  seed.    But  the  weight  of  this  siippoc«d  www 
soon  disappears,  in  the  case  of  eggs  at  all  events.    Lookinp  to  llw 
thinness  of  their  investing  membrane,  this  supposition,  as  Spullanan 
says,  "seems  very  improbable  indeed,  when  we  consider  how 
and  how  rapi.lly  fire  penetrate^)  so  thin  a  layer  of  mttter." 
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quickly  liismisaes,  as  even  more  improliablc,  the  Dotion  that  the  small- 
ness  of  the  germ-  or  egg  can  act  ad  ita  Bafegimrd  by  rendering  it  leas 
amenable  to  the  influence  of  heat.  Having  thus  cleared  the  ground, 
SpaUaoEam  slates  what  Becma  to  him  to  be  the  principal  reason  of  the 
diSerence  observed.  We  ought  to  reflect,  he  says,  upon  the  difference 
between  the  life  of  an  animal  in  its  egg  stage  and  its  subsequent  life 
ae  a  developed  organism.  For,  however  deficient  our  knowledge  may 
be  upon  this  subject,  we  may  feel  assured  that  life  shows  teas  of  the 
obaricters  of  life  in  the  egg  than  in  the  organism  wbioh  is  bom  from  it, 
Tbe  life  of  the  egg  is  "  very  feeble  " — "  its  life  has  less  of  life."  And 
then  Spallanzaui  aats  whetber  the  fact  of  this  life  of  the  embryo  within 
the  egg  being  "  so  small  and  bo  feeble  " — being  "  a  life  which  deserves 
BO  little  the  name  of  life  " — may  not  be  the  reason  that  eggs  are  able 
to  bear  the  influence  of  heat  better  than  the  developed  organisms 
whose  life  is  more  active  and  complex?  He  believes  tbis  to  be  the 
principal  reason  of  the  increased  power  of  resisting  heat  displayed  by 
eggs,  and  in  support  of  it  calls  attention  to  the  fact  that  many  animals 
(as  well  as  plants),  when  the  rate  of  their  vital  phenomena  is  lowered, 
during  winter  sleep,  are  much  better  able  to  withstand  many  injurious 
external  influences  than  when  they  are  displaying  to  the  full  all  tbe 
manifestations  which  constitute  their  "life."  Animals,  such  as  frogs 
and  salamanders,  for  instance,  live  longer  aft^r  and  resist  the  effects 
of  injuries  better,  when  they  have  been  incurred  during  llie  benumb- 
ing cold  of  winter  rather  than  at  periods  when  these  organisms  have 
been  full  of  life  and  activity. 

A  similar  difference  obtains  between  the  degree  and  complexity  of 
the  life  of  seeds  as  compared  with  that  of  plants,  and  this  difference 
may  in  part  similai  ly  explain  the  superior  power  of  resistance  to  heat 
sbowt)  by  seeds — siace  here,  also,  among  plants,  we  find  that  ability 
to  withstand  hurtful  influences,  generally,  increases  as  their  life  be- 
comes more  sluggish.  Thus  Spallanzani  says,  "  One  may  say  that  in 
winter  plants  live  less  fully  than  at  other  seasons,  and  during  ihis 
period  they  are  also  much  less  liable  to  perish  when  they  are  plucked 
from  the  ground  or  unduly  pnraed,  than  if  they  had  been  treated  in  the 
same  manner  during  summer." 

Again,  while  a  diflerenoe  of  the  same  kind  may  in  part  be  cited  as 
the  cause  of  the  less  injurious  effects  of  heat  upon  seeds  and  plants  as 
compared  with  that  which  it  exercises  over  eggs  and  animals  respec- 
tirely,  Spallanzani  points  out  that  this  difference  between  eggs  and 
seeds  is  only  in  part  due  to  the  fact  that  the  outer  coats  of  most  seeds 
are  much  harder  than  those  of  eggs,  since  the  envelopes  of  some  seeds 
wbiob  are  only  killed  at  a  temperature  near  212°  are  not  harder  than 
the  shell  of  an  egg  which  is  nevertheless  killed  at  the  much  lower  tem- 
|>erfttare  of'140°  Falir.  This  difference  is  explicable  rather,  according 
U>  Spallanzani,  by  the  fact  that  tbe  fluids  contained  within  the  egg 
are  so  much  more  abundant  than  those  within  the  seed.    In  cases 
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short  exposure  to  beat  the  animal  embryo  is  tbus  more  easily 
than  the  vegetable  embryo,  beoanse  its  greater  moisture  cauM  It 
rapi.lly  to  cxiiorienoe  tbe  full  effect  of  the  heat,  which  the  aecd  msy 
possibly  escape.' 

Now,  then,  for  the  applicatioa  of  the  facts,  toward  the  iuterprct*- 
tion  of  Spallanzani'a  other  experiments  in  which  tbe  lowest  orgaoismt 
appeared  in  closed  flasts  whose  eoutonts  had  been  exposed  to  the 
temperature  of  boiling  water  for  half  an  hour.  Certainly  the  gentu 
of  such  aaimalcules  could  not  be  supposed  to  have  survived  such  an 
ordeal  if  they  are  to  be  compared  with  the  eggs  of  animals,  nbo«e 
death  has  been  brought  about  by  momeutary  esposure  to  a  tempen- 
ture  far  short  of  the  boiling-point.  The  supposition  would,  however, 
seem  more  poBsible,  if,  instead  of  comparing  these  germs  with  the  egg* 
of  animals,  one  regarded  them  as  belonging  to  the  eame  category 
the  aceda  of  plants.  Spallanzani  frankly  admits  that  they  would  s' 
to  be  more  allied  to  eggs  than  to  aecdij,  though  he  attempts  to  bn 
the  gap  by  saying  that  certain  eggs  are  known  (to  whfch  these  g~ 
may  be  allied),  in  Bome  respects  resembling  seeda.  Sooh  eggs  " 
come  dry,  are  preserved  in  this  state,  and  then  develop  like  seeds 
they  have  been  placed  in  some  damp  medium. . . .  Why,  then,"  he 
'*may  not  the  germa  of  the  lowest  kind  of  animalcules  be  possessed 
a  similar  nature?"  lie  nest  (pp.  69-73)  adduces  various  coosid 
tions  which  led  him  to  consider  this  view  as  more  and  more  prohs 
though  none  of  them  would  be  regarded  as  very  relevant  by  pbywol^ 
gisi  the  present  day.  The  space  at  my  disposal  will  not  pcmic 
of  my  following  him  into  these  details — the  reader  curious  on  llib  mh- 
ject  must  therefore  consult  Spallaneunl's  work  for  htmeeIC 

Tbe  position  of  things  about  a  century  ago,  therefore,  was  lUl 
Not  a  single  living  thing,  egg,  or  seed,  had  been  shown  to  be  abli- 
resist,  when  in  the  moist  stale,  an  exposure  to  boiling  water  for  a  ^ 
gle  moment.    All  naturally  moist  forms  of  living  matter  with  wb) 
experiment  had  been  made  had  been  shown  to  be  killed  by  a  much 
lower  heat,  that  H,  at  a  temperature  of  about  140°  Fahr.,  or  lens.  Ad 
in  order  to  account  for  the  appearance  of  the  lowest  aniuialculrt  ' 
previously-boiled  fluids,  Spallanzani  assumed — 1.  That  these  nnkso* 
germs  were  of  the  nature  of  seeds  rather  than  eggs — seeing  that  tin- 
were  capable  (as  he  supposed)  of  undergoing  desiccation  with  impuuii 

'  SpalliiDzani'g  ■rgmnent  thus  naiumll;  guggeatg  Ibo  DOlioii  tlut  idkdi  «(  lb* 
tilth  nhicli  he  expcrimQUted  rvqiilrud  a  high  tempentura  10  kill  llMm,  uierrlf  Oa  ~ 
of  their  drjDoaa.    Ifthesaeda  had  bnta  well  soaked  in  oold  irmlel  bvlurebuiil,  *a  w  *> 
hive  iborotiglilj  moiBtcDed  ihom,  might  the;  not  havo  been  killed  at  a  mueli  lown  •» 
perature — that  ij,  oulf  a  litUp,  if  si  sll,  sbntc  1*0°  Fahr.,  or  the  trmpcraton  all* 
prnvpit  (leatrucciTC  to  the  more  moint  uitmnl  ^nce  ?    Fncta  which  irill  bt  nXmtfm^ 
mouiioii«J,  since  siciirbilBn]  \iy  Uu  i?i.'hi^ltz('  auil  Kiiliiie,  woulil  scnn  to  rmdar  Ak*VT 
jirobslilc,  and  coiiipol  us  to  rt-gurd  Spa-UanzaDi'a  MperituuiU  with  smia  aa  ur 
tion  nith  tlio  modiScsIioD  aboTC  eufgc^tod.    The  pliuirit  alio,  like  Ui«  i 
liatB  boen  irhullf  luctttid  of  partially  iiumened  Id  the  heated  water. 
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and  tbat  this  drpiGSB  conferred  npon  them  the  greater  power  of  resist- 
ing heat  which  characteviKed  seeds.  Nay,  further — 2,  Although  no 
seeds  could  bo  shown  to  be  able  to  resist  the  influence  of  boiliog  ivater, 
Spallauzani  assumed  tbat  these  unknown  eeed-like  germs  might  he 
able  to  do  so.  Thus  alone  was  he  able  to  continue  in  the  pauspermat- 
ist  faith — on  the  strength  of  these  aasiimptions  only,  eould  he  refuse 
assent  to  the  probnhility  of  a  germless  origin  of  living  matter,  more  or 
less  after  the  fashion  suggested  by  Necdbam  and  others.  It  will, 
therefore,  be  interesting  for  us  now  to  consider  how  fur  llie  progress 
of  flcicnoe  tends  to  confirm  or  reverse  SpttUanzani's  assamplions. 


MENTAL  PHYSIOLOGY. 

B*  Da.  J.  C,  BUCKNILL. 


Ay  important  work  on  the  above  subject,  hy  a  man  bo  eminent 
and  so  various  in  science  as  Dr.  Carpenter,  cannot  fail  to  at- 
tract the  attention  and  to  be  worthy  of  the  study  of  all  those  whoso 
work  in  life  is  to  prevent  or  restore  mind  from  its  morbid  condiiions, 
and  who  fully  appreciate  the  necessity  of  building  the  edifice  of  Men- 
tal Pathology  upon  the  sure  foundations  of  Physiological  Science. 

The  history  of  tbo  work  before  us  is  told  us  by  the  author  in  his 
preface.  It  has  grown  out  of  the  interesting  and  suggestive  chapt«ra 
on  Psychology,  which  formed  part  of  the  fourth  and  fifth  editions  of 
bis  "Principles  of  Human  Physiology,"  It  is,  however,  more  than  a 
physiological  treatise.  It  b  an  attempt  to  reconcile  tbo  facts  of  sci- 
ence with  the  reasonings  of  philosophy,  to  hridge  over  the  abyss  which 
yawns  between  materialism  and  immatcrialiam,  to  find  some  stand- 
point for  free-will,  morals,  and  responsibility,  within  touching  dis- 
tance of  the  brain-cells.  Quoting  from  Charles  Buxton's  "Notes  on 
Thought,"  the  author  says  : 

"  Irrutstlble,  nndooiable  facts  demonatrste  that  man  is  not  a  den  wherein 
two  eaemies  are  chained  together ;  but  otie  leing — that  totil  and  iedy  are  ont — 
one  and  iadivlaibla.  Wo  hail  better  face  tliis  great  fact.  'Tis  do  good  to  hlink 
It.  Our  knowledge  of  phjaiolo)^  has  come  to  a  point  where  the  old  idea  of 
man's  constitation  niuat  be  thrown  aside.  To  struggle  Dgaiast  the  overwhelm- 
ing furce  of  Science,  under  the  notion  of  sbicldiiig  Religion,  is  mere  folly."— 
(Preface,  p.  liii.) 

It  is  not  always  certain,  when  langnage  like  the  ahove  is  used, 
whether  the  writer  intends  to  affirm  that  the  body  is  the  soul  or  the 
soul  is  the  body,  for  there  is  confusion  in  using  two  words  for  one 
thing,  and  especially  two  wonls  which  through  all  the  aires  of  thought 
have  been  held  to  express  such  opposite  meanings.  In  .a  work  on 
phyi^iology,  however,  it  is  the  body  and  its  functions  which  have  to  be 
VOL.  r. — IB 
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discu&aed,  and  ehouUI  Ilure  beeu  glad  to  have  found  tUnt  thv  ttodj*. 
and  tlio  body  alone,  waa  the  subjeot  of  this  mo^t  l«arDed  imatw. 
Sucb,  however,  is  vtry  far  from  being  the  fact,  for,  alltiough  Dr.  Cai- 
peittcr  enters  ialo  no  outologicnl  discussions,  and  rarelv  oienliona  ibe 
soul  under  its  old  name,  it  is  present  iu  most  pages  of  his  book  undet 
the  designation  of  Free-WilL  Free-will  h  is  which  is  the  fouodntioa 
of  raomle,  which  renders  man  responsible  for  his  actions,  which  gira 
bim  the  power  of  Torming  his  own  cliameter,  whioh  rules  un<I  di)^M 
nates,  or  at  least  ought,  to  nilc  and  iluniiiiate,  all  the  emotional 
intellcciusl  functions  of  the  brain  which  science  shows  to  be  the  ri- 
suit  of  auimal  cheniiGtry.  The  autoernlic  power  of  the  will  ii  lliv 
key-note  of  the  whole  book,  or  the  red  thread  which  rniiB  tbrongli  all 
its  pageK,  as  that  royal  mark  does  through  the  ropes  sod  cabin  of 
Chuthnm,  Memory  is  a  fiinctiou  of  the  brain,  and  so  also  is  ju<j 
ment,  and  desire  in  all  its  hues,  but  the  will  is  free,  if  you  will  oi 
let  it  be  so;  free  from  the  embarrasement  of  corporeal  imperfectid 
and  capable  of  directing  and  ruling  the  senses,  the  passions,  ud 
reason  to  all  the  ends  and  jiurposes  which  good  tbeologiaas  portT 
as  the  right  aspirations  of  the  soul. 
Dr.  Carpenter  states  that — 

"  According  to  tlie  vleir  wliioh  it  bus  b«vn  ikt  tpte'ml  pvrpeafi  of  t\u  tr**i 
to  dnehp,  tlio  relation  of  the  nil!  to  inental  Is  esaeoiiultj  the  some  tut  that  vbh 
it  has  to  bodil;  action.   The  meosorc  of  its  ciertion  will  be  tbo  aenso  of  tSoit 
whioli  we  expericiicu  in  intentionally  eiciting,  directing,  or  restraining  tttj  f*^ 
licutor  form  of  mental  activity  "  (p.  IS8}. 

The  will,  therefore,  can  direct  the  mind  as  it  can  dirL<ct  the  moiclM 
It  can  order  the  attention,  and 

"  Can  detach  its  snbjecU,  wliidi  have  at  tho  time  the  frtafetC  ftltrnctiTiBBii 
for  it,  ani]  can  forcibl;  direct  it  to  ctlierB  from  wliioh  tbvir  attraction  «inM 
otborwioe  divert  it"  (p.  38). 

If  this  bo  true,  the  Will  exists  and  is  free.    But  is  it  true  ?    Can  Ujj 
human  being  intentionally  choose  the  lesser  desire,  all  things  brin 
considered,  and  all  forces  outside  the  so-called  will  being  cstiin»tc'l! 
This  great,  greatest  jjcrhaps  of  all  questions,  is  answered  by  Mr.  Mill 
and  all  the  determinists,  in  the  negative.    Dr.  Carpenter  take*  Ih 
opposite  view,  and  founds  his  mental  physiology  Upon  his  opini" 
lie  thinks  the  'will  is  eelf-<lctermining,  and  capable  of  choosing  to  I 
influenced  by  the  smaller  attraction,  and  this  constitutes  its  frecdo 
But  if  the  will  exists,  and  is  free,  what  is  it  ?    Certainly  not  njcrrlj 
tho  "  determinate  effort  to  carry  out  a  purpose  previously  eonccitti* 
as  the  author  in  the  first  instance  defines  it ;  for  this  bare  flf\  crmioiW"' 
effort  is  the  very  idea  of  it  propounded  by  the  most  logical  awW- 
tarian  determinists.    It  is  far  more  than  this, 

"We  have  now,  however,  la  consider  a  iudcIi  more  obscure  (|Uc«tIi>D,  ai 
the  nature  of  the  tdf-dctermtaing  Offenq/  to  which  we  give  tbu  uoluft  C<1 
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Is  it,  m  somo  tLink,  the  mere  result^int  of  the  generiil  (spontaaooiiH  or  antomatic) 
BCtitit}'  of  the  Diinil,  aud  dqienilcut  like  it  npon  physical  antecedi/nta  ?  Or,  ia 
it  a  power  wbioh,  Ueing  oomplulely  independent  of  these  conditions,  is  capahle 
of  acting  againit  tha  prepoaderance  of  motives  f — ob  if,  when  one  scale  of  a  beam 
is  dcdining  downward,  a  band  placed  npon  the  bonni  from  wliioh  the  other  aoale 
is  anspcDiled  were  to  eaaso  that  lighter  acate  to  go  down.  Now,  that  the  will  i* 
»ora«thinff  ettrntiallg  different  &om  the  general  resultant  of  the  automatio  aotivi- 
of  the  miad,  appears  to  the  writer  to  bo  proved,  not  merely  hj  the  evidence 
of  onr  own  consciouanesa  of  the  possession  of  a  telf-dfttTmining poiner,  hot  by 
oburvatiou  of  the  striking  contrasts  which  are  continuallj  preaent-eil  in  abnormal 
states  of  the  mind  between  the  automatic  st^tinty  and  the  power  of  volitional 
ooDtroI  (i.  e.,  in  toxio  delirinin),  while  the  weakening  of  that  power,  usually 
in  coQcarreneo  with  nn  exaltation  of  some  emotional  tendene;,  ia  the  apecial 
choractenatic  of  ioaanity." 

Dr.  Carpenter  proceeds  to  show  how  tlie  will  cac  overrido  reason 
and  judgaiuDt,  in  questions  either  of  inteUcctual  or  moral  truth,  by 
keeping  aome  con  aide  rations  ont  of  view  and  by  fixing  the  attention 
apon  others  ;  so  that  in  this  manner  the  will  determines  the  balance 
of  evidence  which  commands  hclief,  as  it  docs  the  balance  of  evidence 
which  determines  conduct.  It  is,  perhaps,  superQuoua  to  observe  that 
this  eelf-determining  power  which  rules  tho  senses,  guides  the  opin- 
ions, directs  the  judgment,  and  controls  the  conduct  of  men,  which  is 
something  essentially  different  from  the  general  activities  of  the  mind, 
and  is  completely  independent  of  piiysical  antecedents,  cannot  be  a 
physiological,  and  therefore  must  be  a  spiritual  power.  And  this  no- 
tion agrees  with  what  we  have  read  in  other  places  than  Dr.  Carpen- 
ter's book  on  Mental  Physiology,  and  where  it  has  caused  us  leas  sur- 
prise. Granted — we  have  seen  it  staled — that  perception,  memory, 
emotion,  judgment,  and  all  other  activities  which  you  more  or  leas 
sncoessfully  demonstrato  to  bo  functions  of  the  brain  are  so  in  fact, 
slill  there  is  the  will.  In  what  ganglion  or  convolution  will  you 
locate  that?  What  influence  has  the  chemistry  of  the  little  cells 
upon  that  prime  motive  power?  What  can  change  of  stmctnrc  eflbot 
there? 

It  is  autocratic,  self-dependent,  and,  excepting  in  itself  and  by 
itself,  unchangeable.  It  is  at  least  a  spiritnal  force  with  which  body 
bas  naught  to  do.    It  is  the  heavenly  part  of  man.    It  is  the  soul. 

The  theological  bearings  of  the  question  will  be  somewhat  out  of 
place  in  these  pages,  but  it  is  worth  while  to  remark  that  the  absolute 
freedom  of  the  will  does  not  fit  in  with  some  systems  of  theology  which 
are  tenaciously  held  by  large  nnmbers  of  Christiana. 

Let  those  who  think  that  there  can  bo  no  morality  and  no  religion, 
no  foundation  for  human  responsibility,  and  no  basis  for  a  moral  code, 
without  freedom  of  the  will,  read  the  great  work  of  that  grand  old 
Puritan  divine,  Jonathan  Edwards,  entitled  "A  Careful  and  Strict 
Enquiry  into  tho  Modem  Prevailing  Notions  of  that  Freedom  of  the 
Will  which  is  supposed  to  be  essential  to  Moral  Agency,  Virtue  and 
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Vice,  Reward  and  Punisbment,  Praise  and  Blame."  Bomans,  ix.  1^ 
"It  is  not  of  bim  that  willetb."  Edwards,  who  has  been  well  com- 
pnred  for  his  pbiloaopblc  acuniQn  to  oar  OTcn  Berkeley,  niaintiuDi 
that— 

"The  decision  of  most  of  the  pcriota  in  controversy  between  Calvinuts  uiil 
ArminiunH  depemls  upon  the  deteriuinatlon  of  this  ^rand  artkU  conceming- 
freedom  of  the  will  reijuisitu  to  moral  agency." 

He  argues  that  God's  moral  government  over  mankind  le  Dot  ia- 
consi§tent  with  a  determining  disjioBal  of  all  events  of  every  kinil 
tliroughoat  the  universe. 

"Indeed"  (ho  says)  "each  a  nnivorsBl  tlotcrmining  Providence  infer* Mine  kind 
of  nteruity  of  all  events — such  a  necessity  as  implies  an  infullilile  preriotu  fixed- 
ness of  the  futurity  of  the  event;  bnt  no  other  neeessily  of  oiorol  event*,  eir  voli- 
tions of  intelligent  agents,  is  needful  in  or<ler  to  this  than  moral  nettmity,  mkiik 
d/iei  at  much  to  ateerlaia  theftiturity  of  on  ttent  <u  any  ether  neeeuUg.  At  to 
freedom  of  will  Ifing  in  the  power  of  the  will  to  determine  itaclf,  there  tuitkrr 
it  any  tueh  thing,  nor  any  need  of  it,  in  order  to  virtne,  rewards,  cvtnuiUiJ). 
GOnnaelB,"  etc. 

Tbe  theology  of  the  moat  numerous,  and,  perhaps,  the  most  earn 
sect  of  Protestant  Christians  is  ebown  to  be  utterly  adverse  to  t 
doctrine  of  free-will,  and  it  would  be  equally  nntrac  and  ancharitnl] 
to  deny  that  the  lives  of  raiUiona  of  persons  gnided  by  these  opinio 
have  proved  from  the  Keformalion  to  this  honr  that  the  opinion  lli 
neither  will,  thought,  nor  conduct  is  free,  is  consistent  with  a  utri 
morality. 

We  have,  perhaps,  written  more  than  enough  for  these  pagvt  oa 
"  the  special  purpose  "  of  Dr.  Carpenter's  work,  namely,  the  devcio 
ment  of  the  theory  that,  although  the  mental  functions  generally  »t« 
automatic,  the  will  is  free.  The  theory,  so  far  as  we  can  ascertain,  it 
not  sustained  by  any  facts  fit  to  sustain  an  argument  of  Euch  wei^L 
The  assuuicd  fact  that  we  are  conscious  of  freedom  and  power  to  wt 
in  accordance  with  our  moral  judgment  is  revealed  in  face  of  the  con* 
tradiction  which  it  constantly  receives,  for  the  Ecnsc  of  restmint  tvi 
to  be  felt  by  one  is  at  least  equivalent  to  the  sense  of  liberty  uld  to 
be  felt  by  another.  It  is  even  more  appreciable.  A  bird  may  Uiink 
itself  free  to  fly  where  it  lists,  yel,  when  dropped  from  a  hallooB.  it 
falls  like  a  stone.  Any  captive  may  think  himself  free  until  lie  gel  to 
the  bounds,  and  the  freest  of  us  all  is  still  a  captive — 

"  And  drags  at  each  remove  a  IcDgthening  cliain." 

Th*  Tuvklld. 

"The  tendency  of  the  human  free-will  is  to  fly  upward,"  wtitct  Off 
author.  "  It  is  by  the  asi'milation  rather  than  by  the  atityuffotion'^ 
the  human  will  to  the  Divine  that  man  is  really  lifted  toward  Gffl; 
and  in  proportion  as  this  aticiinilaiion  has  been  efiected  does  it  nW- 
feat  itself  in  the  life  and  conduct,  so  that  even  the  lowliest  sotiooib*' 


MSA'TAL  PHYSIOLOGY. 


come  holy  ministrations  id  a  tetupio  conaeorated  by  tlie  felt  presence 
of  tlie  Divinity  "  {p.  428).    This,  however,  is  not  physiology. 

Outside  the  narrow  circle  where  Dr.  Carpenter  treads  the  barren 
heuth  of  metaphysics,  letliered  to  Ills  theory  of  froe-wiJl,  lies  the  vride 
and  beautiful  world  of  Nature  which  no  one  knows  better  than  him- 
Belt  Naturalist,  physiologist,  philosopher,  philanthropist,  there  are 
few  men  who  touch  Nature,  and  human  nature,  at  bo  many  points; 
and  there  are  very  few  who  can  illustrate  their  knowledge  from  sueh 
rich  stores  of  reading  and  research. 

We  are  not  surprised,  therefore,  to  observe  an  important  journal 
si)eaking  of  Dr.  Carpenter's  new  hook  aa  being  "as  amusing  as  a 
novel."  Not  that  novels  always  are  amusing,  or  that  nmusement  is  a 
proper  aim  for  a  seientifio  work,  yet  Ihe  wealth  of  illustrative  anec- 
dotes scattered  through  these  pages  seems  to  justify  the  intended 
coiupliuient  of  the  Lanctt  reviewer.  The  thought,  however,  most 
impressed  upon  ourselves  by  Dr.  Carpenter's  wide  acquaintance  with 
men  and  hooks,  and  the  use  he  has  made  of  it  in  his  abundant  illus- 
trations of  mental  phenomena,  is  that  ihe&e  phenomena  are  in  their 
very  nature  so  transitory  and  fluent  that  they  aSbrd  most  unsatis- 
factory data  for  scientific  conclusions.  Physical  facts  can  be  repealed 
and  verided.  Even  facts  of  rare  occurretice  and  beyond  the  control 
of  roan  do  repeat  themselves,  and  can  be  waited  for.  The  astronomer, 
or  at  least  astronomers,  can  wait  for  the  next  transit  of  Venus,  or  the 
next  appearance  of  a  comet ;  but  who  can  be  expected  to  wait  for  the 
man  capable  of  "  repealing  correctly  a  long  act  of  Parliament,  or  any 
similar  docoment,  after  having  once  read  it  ?  "  {p.  457)  ;  or  of  that 
distinguished  Scotch  lawyer  who  performed  a  feat  of  legal  ratiocina- 
tion while  ho  was  asleep,  which  had  baffled  the  utmost  eserlion  of  his 
waking  powers  (p,  593).  These  cases  are  quoted  by  the  author  on 
tlte  respectable  authority  of  Ahercrombie,.wbo  recorded  them  forty 
years  ago,  and  the  time  for  their  repetition  has  perhaps  not  yet  come 
full  circle  round. 

Without  the  opportunity  of  a  veriiication,  men  are  apt  to  accept 
marvelous  statements  as  to  mental  facts  with  a  degree  of  indulgent 
faith  which  they  would  never  extend  to  any  physical  feats  or  phenom- 
ena. No  one  would  accept  the  statement  that  a  man  had  run  a  mile 
in  two  minutes,  but  that  a  man  had  performed  a  prodigious  feat  of 
cerebral  exertion  far  surpassing,  in  comparison  with  the  averajjc  pow- 
ers of  man,  the  excess  of  power  which  this  would  indicate,  will  gain 
ready  credence,  and  tind  record  in  repetition  without  end.  We  should 
rather  h.tve  expected  that  Dr,  Carpenter,  dealing  with  the  faculties  of 
mind  from  the  scientific  point  of  view,  would  have  had  more  vividly 
before  bim  limn  appears  tliia  peculiarity  of  the  evidence  on  his  subject, 
and  lhat  he  would  have  preferred  to  choose  the  commoner  and  more 
verifiable  facts  than  the  curiosities  of  mental  literature;  that  ho 
would  have  directed  his  research  rather  to  the  ocean-currents  of 
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mind  than  to  tlio  record  of  occasionul  floods,  trsnBient  cddin, 
doublfiil  wliirlpoola.    lUs  method  in  this  respect,  wo  Ibinlc,  is 
what  defective,  and  melbod  in  snch  a  matter  is  of  the  vcrj-  esKDCe  of 
the  investigation. 

One  noteworthy  whirlpool  of  deception  and  crcdality,  nuuelv, 
spiritualism,  Dr.  Carpenter  lias  investignted  here  and  elsewhere  wi|k^ 
great,  care — not,  perhaps,  eo  moch  iu  referenco  to  the  wild  tarmei^ 
itself,  as  to  the  manner  in  which  innocent  chips  and  etruwa  arc  whlrleJ 
round  on  its  surface,  or  engulfed  in  its  depths.    He  lias  ehown  hw 
much  nnd  how  far  persoBs  of  a  certain  consiitiition  may,  by  nutomsi 
action  of  muscle,  nerve,  and  brain,  be  the  dnpea  of  ibcir  own  imi 
feet  organisation,  and  the  puppets  of  stronger  and  more  vulgar  miui 
We  could  have  wished  that  the  peculiaritica  of  extra-automatic  peo 
could  have  been  investigated  by  tliemselvce,  and  in  a  strictly  kii 
tilie  manner,  and  without  according  tlie  undeserved  honor  of  inqnii 
10  those  who  travesty  the  wbolcsomo  laws  of  Nature,  convert  a 
into  a  heavenly  trance,  an  hysterical  girl  into  a  prophetess,  an  au' 
malic  movement  into  a  communication  with  the  spirits  of  tlie  dc 
We  scarcely  thiidt  that  the  one  gniin  of  truth  was  worth  sifting  fi 
all  those  bushels  of  chaff  and  rubbisb.    Perhaps  no  one  whu  was 
thought  to  be  open  to  conviction  in  tlieso  matters  would  faav« 
permitted  to  look  behind  the  foot-lights,  and  if  Cai']»enter  had  tf6t 
sliarply  and  blunlly,  as  Faraday  did  of  the  tabie-tnmers,  his  O 
tunitie*  for  investigation  might  have  been  greatly  curtailed.  Ai 
H,  Dr.  Carpenter  has  done  rare  service  in  this  cause  uow  and  ■(< 
time. 

Dr.  Carpenter  slates  that  the  number  of  persons  capable  of  briii 
biologiEed  is  "  from  one  in  twelve  to  one  in  twenty ;  so  that,  iu  a 
pany  of  fifty  or  sixty  persons,  there  are  pretty  snre  to  be  two  at  tin* 
who  will  prove  good  biological  subjects."    We  apprehend  that  a  v 
wide  margin  mu6l  be  left  for  the  effects  of  deception  and  creduli 
even  iu  the  simple  process  of  biologizing.    We  never  saw  a  luni 
biologized,  and  we  have  seen  a  hundred  experimented  upon  by  p 
feasors  of  the  art.    In  as  many  school-girls  probably  a  largo  progi 
tion  would  be  found  susceplible,  especially  if  they  had  betn  ill 
plied  with  good  food  and  fresh  air,  and  bad  imbibed  on  undue  aisi 
of  sensational  poetry  and  fiction.    One  lady  Dr.  Carpenter  has  bii»- 
self  biologized  into  so  deep  a  sleep  that  she  could  not  be  awakcood  by 
any  ordinary  msans,  even  by  being  roughly  ebaken.    "  Her  elnmbrr 
appeared  likely  to  be  of  undefined  duration ;  but  it  was  instantly 
miuated  by  the  operator's  voice  calling  the  lady  by  her  liamo  ia 
ffentle  tone."    What  assurance,  however,  can  the  doctor  bavo  tbtf 
this  young  lady  was  not  playing  a  trick  upon  him,  or  simply  iudulfpaf 
%  caprice  ?    It  is  always  wise  to  try  the  simplest  explanation  fint,>ttd 
in  women  the  capricious  is  certainly  mote  common  than  tbo  bioldf^ 
qbI  temperament,  even  if  the  author's  statistics  of  tlm  latter  IwconMi 
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The  warning  against  these  oxperiments,  wliidi  are  too  much  the  pas- 
Ume  of  the  idle,  the  hysterical,  aud  the  foolish,  is  of  weighty  import  : 

I^^The  Tmdae  repatitioD  of  snoh  eiperimeots,  honevor,  and  eBpoeially  tlieir 
r0petici<m  on  tlia  Bunie  ioijividiialg,  b  to  be  stronglj  dfprecntod  ;  fur  the  stute 
of  mind  thus  ladaced  is  easuntiullv  a  morbid  one,  and  the  rcit«riited  en^ponsiua 
of  that  volitionid  poirur  over  the  dircotioa  of  tlio  thoughts,  wliidi  is  the  hlgheat 
attribute  of  the  human  niiad,  oon  scarcely  do  gtlierwine  than  tend  to  its  perma- 
neot  impairmoDl"  (p,  G05>. 

The  question  of  "  TJnconscions  Cerebration  "  or  "  Latent  Mental 
Modification,"  which  is  peculiarly  Dr,  Carpenter's  own,  ia  too  impor- 
tant and  unsettled  to  he  fully  discussed  vithin  the  brief  limits  of  a 
review.  Dr.  Carpenter  thinks  that  his  views  had  been  anticipated  by 
5ir  William  Ilamiltoii,  but  the  passage  he  quotes  from  that  philoso- 
pher scarcely  appears  to  ua  to  detract  from  the  author's  priority  of 
thought.  Sir  W.  Hamilton's  "  mental  activities  and  passivitiea  of 
vhich  we  are  unconscious,  but  which  manifest  their  existence  by 
effects  of  which  we  are  conscious,"  are  plainly  indicated  by  the  sen- 
tence which  follows  as  referring  to  the  unknown  and  the  incognizable. 
VTe  are  conscious  of  the  knowable,  unconscious  of  the  unknowable. 

"  Thero  are  many  things  which  wo  neither  know  nor  can  know  in  tliem> 
idrea,  but  which  manifest  their  oiiiiteaoo  indirtioUy  tbrcmgh  the  medium  of 
Uieir  ell'ecta.  This  ia  the  case  with  the  mental  modifications  in  rjnoatiun.  Thej 
sre  not  ia  themselvoa  revealed  to  ooaaoioaaness,  but  us  certain  feats  of  con- 
iciouanesa ;  suppose  them  to  exist,  and  to  exert  an  influence  on  the  mental  pro- 
BeaaeB,  no  are  thus  constrained  to  admit  as  modifloatioas  of  mind  what  are  not 
pbcDomeoa  of  coasoioDsness"  (p.  018). 

Hamilton  proceeds  to  ejqilain  that  we  can  only  bo  conscious  of  a 
determinate  state  or  mental  condition  which  supposes  s  transition 
h^umae  other  state :  "  But  as  the  modification  must  be  present  be- 
IHiw'faavo  a  consciousness  of  it,  we  can  have  no  consciousDeaa  of 
Hs  riao  or  awakening,  for  this  is  also  tho  rise  or  awakening  of  con- 
leiousness." 

If  all  this  means  any  thing,  it  must  mean  that  we  arc  only  eon- 
BciouB  of  mental  states  which  exist  at  the  lime,  and  that  wo  are  un- 
eonaciouB  of  preceding  mental  states,  or  of  the  transition  from  pre- 
eeding  to  existing  states.  How  Br,  Carpenter  can  hatch  unconscious 
Bercbration  out  of  that  egg  we  cannot  imagine. 

Neither  can  wo  see  how  John  8.  Mill  can  Imj  thought  "  expllottiy 
to  accept  the  doctrine  of  unconscious  cerebration,"  seeing  that  he 
'*aonsiders  unconscious  mental  modification  as  a  contradiction  in 
term* ;  ftttribnting  the  phenomena  to  unrecognized  changes  in  the 
nbstance  of  the  brain  which  ho  legards  as  the  constant  physical  at- 
tcodaotfl  of  mental  modifications." 

No  doubt  there  are  many  brain-changes  of  which  wo  are  not  con- 
icionR,  but  mental  change,  without  coDSoionsness,  is,  according  to  this 


711  THE  POPULAR  SCIEXCE  MONTHLY. 

very  iiigh  authority,  n  contradiction  in  terms.  But  all  tbe  fii 
dueed  by  Dr.  Carpenter  to  prove  uneonacioua  cerebration  are  difr 
tinctly  mental  cbaiiges  encb  ne,  according  to  Mill,  it  is  a  couiradic- 
tion  in  terina  to  designate  as  nnconacious. 

These  mental  elianges  may  be  classed  olmofit  entirely  UD^er  tw« 
Iicudg:  1.  ItecoUection  without  efTort ;  and,  2.  Apparent  incrtnso  in 
the  reaulta  of  thought  without  further  thought.  ^ 

It  may  be  taken  as  one  of  the  commonest  mental  ex]ierieiicefi  H 
most  men,  that  a  fact,  and  especially  a  name,  which  they  cndcxrfl 
to  remember,  which  escnpCB  from  the  determinate  effort  of  rvcc^ 
lection,  often  suddenly  jiuniis,  as  it  were,  into  the  rccollcetidn 
without  efibrt,  after  they  have  been  thinking  of  other  matters.  Dr. 
Carpenter  explains  this  by  the  theory  that  the  part  of  lb«  bmo 
engaged  in  storiiiif  up  and  reproducing  past  impressions  is  not 
same  part  of  the  braiu  which  is  engaged  in  the  consciougnefS  of  tli 
impressions,  or  in  the  consciousness  of  their  reproduction ;  sod  tbftt 
after  the  seat  of  conseiouencBS  has  given  up  its  futile  labor,  tb« 
of  memory  unconsciously  continnes  its  activity,  and  wlieu  it  llM 
consciously  brought  its  work  to  a  successful  issue  it  conimunicat 
the  result  lo  the  seat  of  consciousness ;  then,  and  not  before,  the  i' 
is  consciously  remembered.  Upon  this  we  must  remark  that  iho 
EciouH  efibrt  to  command  the  memory,  without  guide  or  cU'w,  is  g 
erally  and  singularly  unsuccessful  in  result.  The  only  way  lo  suce 
in  remembering  some  forgotten  thing  is  to  seek  some  clew,  Gom«  tlTn-ii4 
of  ideal  association  which  may  lead  ua  to  it.  The  direct  bald  cSii 
fails,  for  the  simple  reason  that  the  attention  is  fixed  upon  the  effo 
and  not  upon  the  idea  sought.  Withdraw  the  effort,  and  tho  at' 
tion  fixes  upon  the  idea.  The  memory  of  the  thing  was  io  tbe  b 
must  have  been  there  all  tho  lime,  or  it  could  never  again  have 
rcmenihercd.  Memory  is  a  latent  power,  and  always  unconscio 
Recollection  is  tho  mental  activity  which  opens  the  cells  of  uiiuio 
to  the  conBciousncss  and  recollection,  therefore  muel  always  be  c 
scious.  That  any  portion  of  brnia-work  is  done  unconsciously  in 
act  of  recollection,  is  a  theory  to  which  we  cannot  Gubscribc  wltlio 
far  stronger  evidence  than  any  which  we  have  yet  seen  adduced. 

The  second  class  of  facts  adduced  to  prove  that  mentul  wurk  cui 
be  performed  by  tho  brain  without  consciousness,  arc  almo»t  as  col* 
mon  among  men  who  are  in  the  habit  of  employing  their  minds  in  i~ 
Iricate  and  ditHcult  subjects.  A  man  thinks  on  some  matler  wlii 
needs  lo  be  considered  from  various  points  of  menial  view,  whii  h  a 
pears  to  have  bearings  on  many  other  subji-cta  which  seem  to  n 
elucidation  from  many  quarters;  he  turns  all  tho  ueiital  mat« 
over  aud  over  again  until  tho  whole  business  seems  a  jumble,  aad, 
confusion  and  weariness  of  thought,  he  puts  it  aside,  lie  nh  i'ps 
it,  and  the  next  day  that  which  overnight  was  a  daub  of  cvDfOM^ 
Mlors,  is  Been  as  a  bright  and  clear  mental  picture.    Tbe  InstiucM 
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adduced  by  Dr.  Carpenter  of  tbia  mcntnl  plienomenon  are  varied  and 
esceedingly  interualiiig,  but  wo  suppose  tliai  110  reader  of  these  pages 
will  have  any  difficulty  in  referring  such  espericnec  to  hiinscll'.  But, 
affirmiog  tlie  facts,  will  bo  also  agree  wilb  ibe  exi'lanatioii  that  tbis 
power,  of  seeiug  old  thouglils  in  a  new  ligbt,  is  duo  to  work  wliich  tbe 
brain  has  been  doing  in  tbe  mean  time,  wbile  he  was  unconscious  of  its 
activities?  Tbe  brain  biis  been  doing  work,  no  doubt.  It  lias  been 
reploniabiog  its  forces  by  rest  and  nutrition.  Uut  has  it  been  perfonn- 
ing  acts  of  memory  and  ratiocination  ?  Has  it  been  sifting  away  ibc 
chuff  of  irrelevant  material,  and  retaining  tbe  grain  of  reason,  and 
the  possessor  of  tbe  brain  all  the  wbile  uncoriEciuuB  of  tbese  mental 
activities?  If  so.  Dr.  Carpenter's  theory  of  nncoiiscioua  cerebration 
is  a  new,  original,  and  most  important  light  on  the  naliire  of  mental 
activities.  But  if  the  power  of  looking  at  things  anew,  of  considering 
arguments  afresh,  giving  irrelevances  the  chance  of  being  forgotten, 
and  essentials  the  opportunity  of  being  duly  weighed,  if  this  results 
ill  the  better  and  clearer  underEtanding  of  tbe  subject  of  thought  from 
Uie  simple  fact  (bat  the  mere  effort  of  thought  is  made  under  great 
advantage  over  tbe  old,  then  the  theory  would  accm  to  be  unnecessary 
and  auperfluouB.  We  think  of  Bshing  to-morrow,  and  pull  out  fly-books 
xnd  materials,  and  are  entangled  in  a  medley  of  feathers,  silks,  and 
lines.  In  the  morning  we  put  up  our  rod,  and,  with  a  cast  of  flics  suited 
to  the  weather,  we  seek  tbe  stream.  Wiia  the  mind  all  night,  being 
nnconseious,  arranging  that  which  bothered  us  so  in  the  evening?  So 
with  the  materials  of  ratiocination  ;  wo  begin  by  collecting  from  uU 
sides  that  which  may  be  needful,  and  the  mind  becomes  perplexed  and 
confused,  until  the  time  for  decisivo  thought  or  action  comes,  and  then 
we  take  those  things  only  which  are  needful. 

Dr.  Carpenter's  theory  of  unconscious  cerebration  is  in  accordance 
wilb  what  wo  may  call  his  regional  physiology  of  tbe  brain.  He 
places  the  higher  psychical  functions  in  tbe  convolutions  of  the  cere- 
brum, bat  the  cerebral  ganglia  or  the  sensorium  is  the  seat  of  our  con- 
Bciouauess  of  these  functions,  as  it  is  that  of  external  sensations,  but 
of  that  class  ot"  truly  Bubjectivc  sensations"  which  comes  to  the  sea- 
foriiim,  "tbe  result  of  changes  in  that  cortical  layer  of  the  cerebrum 
which  we  have  reason  to  regard  as  the  seat  of  the  higher  psychical 
operations."  "When  the  psychical  operations  of  the  cerebrum  have 
been  reflected  downward  upon  tbe  sensorium,  they  become  subjective 
sensations,  and  give  rise  to  the  formation  of  an  idea. 

"  It  is  the  teruorium,  not  the  oorebrum,  with  vhich  the  will  ia  in  iuobI  <lir«ct 
relatiuQ;  and  in  order  that  tliia  doctriae  (which  lies  at  the  basis  of  tho  whole 
inqair;  as  to  the  relation  of  the  will  to  motives,  nnd  tho  mode  in  whicli  it  detiT- 
mines  oar  cliuroct^r  and  actions)  may  bo  rightly  apprelicndtM],  it  ii  noccasnry 
hvre  U}  consider  tbo  folluwiug  idij-mologieol  question;  Whether  CJjri'bnd  changes 
are  tn  IheiaaelvcB  attended  with  consnionsQess,  or  whether  wo  only  hecomo  con- 
scious of  cerebral  changes  as  states  of  ideation,  cmotioa,  etc.,  through  the  ia- 
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rtraniontality  of  tho  senaorium  —  that  ia,  ot  tliAt  a^egale  of 
tlifoogh  tho  infllruroontality  of  ffliicb  we  become  coiiarfoos  of  utemSiI 
iuiprcssioDS,  acd  tbas  feol  eeoMitiona  ?  ^'  (p.  100). 

"  Id  this  pumt  of  view  the  sunsoriDin  ia  the  one  contre  of  caiiecj«iun«ai  fat 
Tisunl  inipressioits  on  the  eye  (and  by  analogy  on  the  other  organs  of  icn-trK  V"! 
fur  ideoiioDal  or  c-motioDA!  modifications  on  the  cerebrum — Uial  is,  in  one 
fur  scnsatiuus,  when  we  hccume  conecioos  of  sense  impre&^oas ;  &n<l.  Id 
otlier,  for  ideus  and  emoLiuns,  wlien  vur  coDHciouaacM  lias  bei^n  affecU'd  \iy  i 
brill  ciiong^s.  According  to  this  view,  we  no  more  think  or  feel  wtlh  our  (a 
brum  tliaa  we  aoe  with  our  eyes;  but  the  tgo  becomes  constaons  tbroogti 
Butiio  iuBtri) mentality  of  the  rctical  changes,  which  are  translated  (as  it  «« 
by  the  seosoriuu  into  visual  sorisiitionH,  and  of  the  cerebral  changes,  which 
tmuslatcs  into  ideoa  and  emutions  "  (ji.  111). 

It  would  be  impoesible  to  put  in  clearer  language  this  n«ir  ilc 
Irine,  tbe  peycliical  and  the  phj-ftiologica!  counterparts  of  wliirh 
tJius  made  lo  fit  so  accuralely  and  consistently,    Tbc  first  questi^ 
however,  which  onght  to  have  been  entertained  is  the  basement  i 
physiological  fact  npon  whiuh  nil  this  imposing  edifice  has  been  cr 
cd.    Wb  are  not  aware  of  any,  over  and  above  tbe  experiments  i 
Flourens,  who  showed  that  birds  performed  consensaal  movemrat 
apparently  indicating  the  retculion  of  consciouenese,  after  the  cut 
brum  had  been  removed  down  to  the  optic  tbalami  and  tbe  corj" 
striata.    But  in  eoraplement  to  these  intoreflting  esperiments,  wo  liS^ 
the  fact  that  frogs  perform  consensual  movetnenta  which  may  be  tl 
to  indicate  the  retention  of  oon&ciouEticiis  after  the  spinal  cord  it 
hits  been  divided.    Tho  movenienta  of  Flourens'a  pigeons  no 
prove  the  retention  of  consciousness  than  those  of  a  decapitated  fn 
which  "  when  acetic  acid  be  applied  over  the  upper  and  inner  p»rt  of 
the  thigh,  the  foot  of  tho  eamc  side  will  wipe  it  away ;  but  if  ihik 
foot  be  cut  o^  after  some  inefiectual  eflbils,  and  a  short  period  of  ifl 
action,  tho  same  movement  will  be  made  by  the  foot  of  the  oppoutf 
side"  (p.  68). 

If,  under  the  light  of  these  facts,  it  be  difScnlt  lo  mainttun  that  tM 
seat  of  consciousnpss  ia  not  dilfused  through  the  centi-al  pans  of  iS 
cerebrum  mnl  of  the  spinal  cord,  the  pathological  fact  that  in  tlie 
man  Wing  the  optic  thalamus  or  the  corpus  striatum  may  be  faoila- 
mentally  changed  in  comiistenee  and  structure  by  disease,  without  Icik 
of  eonsciouBLiess,  is  a  barrier  against  the  acceptance  of  Dr.  CarpentnV 
theory,  which,  as  yet,  we  are  unable  to  make  our  way  over,  nndfr,  ifl 
through  ;  anil,  at  present,  our  coDclusion  is,  that  unconscioUN  c<'pcbrij 
lion  is  an  hypothesis  all  in  tlio  air,  and  unsupported  by  any  found  at  i<J 
of  physiological  fact.  ■ 

^Vbether  the  activities  of  the  cerebral  coDTolntions  are  nnatlCDijiH 
with  consciousness  until  lliey  have  been  reflected  upon  the  scnaorioifl 
is  a  question  which  perhaps  physiological  experiment,  or  even  im^^ 
likely  pathological  research,  will  answer  before  long.    In  the  nut 
while  wo  are  exceedingly  incredulous,  and  retain  our  faith  io  ibe  «W 
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ojiinioii  that  coiiBciousneaa  resides  in  tho  cerebral  convolution*,  and 
ihiit  we  are  conscious  of  all  mcnt:il  cbanges  which  tnke  place  (herein. 

It  ia  Bomewbat  remarkable  that,  notvitb standing  the  large  port 
which  CfinBcioUBnese,  or  want  of  coHBCiousncss,  plaja  iu  Dr.  Carpen- 
ter's system,  he  has  nowhere  attempted  to  show  wherein  it  consists  or 
of  what  it  ifl  composed.  Certainly  it  iB  in  great  part  composed  of  the 
jwrccplion  of  scusatione  coming  from  without,  and,  bo  lar,  m.iy  wtU 
Le  located  in  the  aensoruim  commune.  The  cv^nasthcsU  also,  the 
:  common  feeling  of  the  organism,  enterB  largely  into  its  composilion, 
and  may  have  its  place  of  recognition  in  the  eame  cerebral  centre. 
But  evidence  has  yet  to  bo  Bought  that  the  oonscioasness  oE  ideas, 
■whether  ihey  be  intellectual  or  emotional,  has  ilE  seat  elsewhere  than 
in  that  part  of  the  brain  where  these  ideas  arc  formed,  namely,  in  the 
cortical  layer  of  the  cerebral  convolntions.  Dr.  Carpenter  appears  to 
ftdopt  the  metaphysical  opinion  that  conscionsnesB  is  the  perception 
of  the  ngoy  and  as  such  is  one,  simple  and  indivisible,  but  the  physio- 
logical view  of  consciousness  will  he  that  it  \s  highly  complex,  and 
jcompoonded  variously  at  every  varying  moment  of  perception,  ideas, 
jSnd  emotions,  some  of  which  obtrude  more  or  less  upon  the  attention, 
Bome  of  which  arc  more  or  less  faint  and  unrecognized,  bnt  which 
nevertheless  exist,  and  can  be  found,  if  the  attention  be  directed  to 
them.  Tho  consciousness  always  is,  and  must  be,  highly  complci. 
[Even  when  an  intense  sensation  seems  to  convert  the  whole  body  into 
one  great  pain,  one  sense  of  torture,  there  is  that  sense  and  the  idea 
of  it,  and  the  emotion  it  causes,  and  some  appreciation  of  tho  sur- 
roundings faintly  recogniKcd;  even  in  inelanehoUa  altonita,  when 
Bome  one  frightful  delusion  has  taken  possession  of  the  mind  to  such 
an  frxtcnt  that  the  patient  seems  to  have  sunk  into  the  abyss  of  de- 
mentia, he  still  hears  and  sees,  and  has  some  apprehension  of  his  sur- 
roundings,  so  that  even  in  this  case  his  consciousness  is  the  compound 
reeuU  of  very  different  Bcnsibilities.  Some  of  these  are  forgotten  by 
the  memory,  eome  are  lost,  but  none  are  forgotten  by  the  mind.  A» 
%  feather  falls  not  to  the  earth  without  drawing  the  earth  to  itself,  so 
in  psychics,  the  most  feeble  and  transient  sensation,  unnoticed  and  not 
(orgoiicn,  because  never  really  placi'd  in  the  memorj',  is  still  a  factor 
Bf  tho  mind  through  all  its  subacqnent  existence,  and  in  the  history 
Bf  all  mind  forever. 

A  due  appreciation  of  the  elements  of  consciousness,  from  this  point 
)f  view,  will  perhaps  lead  Dr.  Carpenter  to  admit  that  unreeognisied 
tnd  unremcmbered  parts  of  consciousness  have  still  existed  among  its 
wmpononts,  and  that,  as  no  motion  of  matter  can  exist  for  a  moment 
iritbout  leaving  results  in  modilieationa  of  physical  universe,  so  these 
jnrecognized  and  tinrememhered  parts  of  consciousnesB  must  serve  ia 
Ibe  chain  of  mental  paternity  or  genealogy  of  all  succeeding  mental 
ilat««. 

Tlio  chapter  on  insanity  is  excellent,  barring  tbe  intrusion  of  tbfl 
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volitional  theory.  We  are  glad  to  obserre,  tog,  Iiow  fully  he  h« 
ftilopted  oiir  own  views  of  the  emotional  n.nure  of  iutanily,  MnA  of 
the  gi-iiesia  of  iuteliectnal  dehisions  or  pcrvirted  euiotioiie.  Tbf»c 
(>|>iQtoua,  first  advocated  by  us  in  the  tm-lfth  volume  of  the  Mtdia 
Chirurgical  Sevietc,  in  appear  since  that  time  to  have  been ; 
eniUy  adopted  by  mental  pbysiciane,  and  it  is  now  gratifying  to  obt 
itif  concnrrence  of  a  great  physiologiat  and  philosopher. 

The  modes  of  disturbed  emotion  which  tend  lo  the  produrtion 
insanity  arc  not,  according  to  our  observations,  the  various  fornii 
angry  paEsiou  which  are  commonly  called  quick  or  bad  temper, 
the  author  has  probably  accepted,  in  too  tieriouB  a  eense,  tbo  rem&r 
made  lo  him  by  Ur,  Couolly  on  this  point. 

"The  writer  well  rctnemberi,  when  going  with  Dr.  Conoll;  through  Ml  «t 
llii)  n-urds  on  Lho  ffmole  Bido  of  tlio  liuistic  eajluin  at  fiaowell,  I*r.  ConoUj  it- 
iiiarkL-il  Id  liim,  'It  ia  nij  belkf  that  tito-thir4*  of  the  women  here  hnro  coo* 
to  rciiuiro  resCraiut  through  tlie  lialiitaol  indulgenoe  of  an  originillj  ImJ  (us- 
per'"  (p.  003). 

Conversational  rcmarka  of  this  Und  are  often  made  with  llltk 
tendon  of  their  being  taken  accurately  in  support  of  scientific  ll 
Probably  the  doctor  had  just  then  been  vexed  wilh  some  estraordin 
dli^pluy  of  female  temper,  but  we  think  that  if  questiooeS  hew 
have  admitted  thai  insane  women  as  a  class  have  scarcely  worw  I 
pera  than  other  women,  and  that  angry  feetings  do  not  constitute  I 
modes  of  emotion  which  more  frequently  lead  to  the  cvoluliou  of 
sanity.    Grief  and  pride,  and  that  compound  of  hope  and  fear  we 
anxiety,  these  are  the  modes  of  emotion  which  arc  ihc  frequent  gnu 
work  of  mental  disease. 

In  conclusion,  we  can  strongly  recommend  this  interesting 
erudite  work  to  onr  readers.  If  we  think  the  automatism  of  th«  bhs- 
tal  functions  which  physiologists  are  compelled  lo  recogntte  i>  op- 
posed adversely  to  the  methods  of  strict  science,  by  the  much-dobsUJ 
and  certainly  uneetablisbed  doctrine  of  free-will,  it  must  not  hefe^ 
gotten  that  the  author,  in  his  belief  in  the  freedom  of  the  will,  hi»o« 
his  side  the  support  of  widely-spread  opinion,  and  that  it  ts  some* 
unfortunate  that  his  conscientious  labors  to  prove  and  establish 
physiological  importance  of  free-will  have  fallen  in  this  insuuiee 
review  into  the  hands  of  one  who,  with  Jonathan  Kdwardtt,  beliiTM 
that  there  iu  no  such  thing.  The  scope  of  the  work  is  far  iBrgertbu 
the  comments  which  our  space  permits  us  to  make  would  load  our 
readers  to  expect.  It  is  replete  with  information,  and  remarkaWe  ft* 
clearness  of  statement  and  of  thought.  Disagreeing,  as  we  d<',  with  iU 
main  purpose,  we  cannot  avoid  the  expectation  and  the  hope  that  it  vU 
provoke  rivalry,  and  yet  it  richly  deserves,  and  will  no  doubt  i 
a  place  in  medical  literature,  the  vacancy  of  which  has  be*n  much  ( 
as  a  text-book  on  Mental  Physiology. — Journal  o/'Jftniai  Sei*ittt, 
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A SUBSTANTIAL  cootribution  has  been  recently  made  to  onr 
knowledge  of  the  action  of  light  upon  sSIvor  salts — a  contribu- 
ion  which  wo  cannot  but  consider  as  of  the  highcat  importance  to 
>hotogr!i[ihy,  both  as  a  science  and  as  an  art. 

In  the  autumn  of  last  year  Dr,  Herman  Vogel  annonnced,'  as  the 
■esult  of  some  experiments  that  he  had  been  making,  that  "  we  are  in 
t  position  to  render  bromide  of  silver  ecniilive  for  any  colortee  cftoose 
—that  ifi  to  say,  to  heighten  lor  particular  colors  the  sensibility  it  was 
irigiually  endowed  with,"  Thia  discovery  is  anch  a  decided  advance 
hat  it  will  bo  interesting  to  trace  it  from  the  beginning.  Dr.  Vogel, 
n  the  first  instance,  found  to  his  aatonishment  that  some  dry  bromide 
thvtca,  prepared  by  Colonel  Stuart  Wortley  In  this  country,  were  more 
ensitive  to  the  green  than  to  the  blue  portions  of  the  spectrum.  This 
esnlt  was  so  totally  opposed  to  the  gencr.illy-receivcd  notions  that  the 
ubjcct  was  submitted  to  further  examination.  In  the  next  eicpcTi- 
oents,  a  comparison  was  inatiiutcd  between  dry  bromide  plates  and 
he  same  plates  when  wet  from,  tho  bath-solution  of  silver  nitrate. 
The  reauks  showed  a  decided  difference  in  the  behavior  of  the  platea. 
The  sensibility  of  dry  bromide  plates  appears  to  extend  to  a  greater 
xtent  into  the  least  refrangible  end  of  the  spectrum  than  is  the  case 
cilh  wet  plates.  In  Dr.  Vogel's  plates,  which  received  the  spectrum 
ormed  by  the  battery  of  prisms  of  a  direct  vision  spectroscope  from 
)  rsv  of  sunlight  reflected  from  a  beliostat,  and  passing  throug'h  a 
lit  0.25  mm.  wide,  the  photographic  impression  of  the  spectrum, 
rhen  developed  by  an  acid  developer,  extended,  in  the  case  of  the  dry 
ilates,  into  the  orange,  but  with  wet  plates  not  quite  into  the  yellow. 
7be  bromide  platea  prepared  by  Vogel,  moreover,  did  not  exhibit  that 
acreased  sensitiveness  for  the  green  rays  which  characterized  Colonel 
Itnart  Worlley's  platea,  and  this  led  the  German  investigator  to  con- 
«clnre  that  the  latter  plates  contained  some  substance  wliich  absorbed 
be  green  to  a  greater  extent  than  the  blue.  To  test  this  conclusion, 
me  of  tho  plates  was  washed  in  alcohol-and-water  in  order  to  remove 
be  yellow  coloring-matter  with  which  the  plate  was  coated,  and  it 
raa  then  found  to  have  loat,  in  accordance  with  Dr.  Vogel's  nntieipa- 
ions,  its  sensitiveness  for  the  green  rays.  The  peculiar  action  of  the 
V^ortley  dry  platea  was  thus  shown  to  be  dne  to  tho  coaling  of  color- 
ig-matter,  and  the  next  step  made  by  Vogel  was  to  seek  some  snb- 
Iftnce  which  especially  absorbed  the  yellow,  and  at  the  same  time 
Bted  as  a  sensitixer  by  fixing  the  free  bromine,  liberated  by  the  action 
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of  liglit,  Dpon  the  silver  bromide.    Both  these  ends  are  falSIlcrd 
coal-tar  color  kuowu  aa  coralline.    A  plate  dyed  vith  this  eubsia 
and  eipoaed  to  llie  sptctnim,  exhibiled  two  maxiua  of  pbotognip 
action,  one  the  ordinary  niaxiniiim  in  ihe  indigo  (near  G),  and  tlivoti 
almost  as  strong  in  the  yellow,  thns  affording  complete  confinimtion 
of  Dr.  Vogel'B  views.   Aniline  green'  was  next  tried.    This  dvsjM 
stated  to  absorb  tbc  red  rays,  and  a  corresponding  increase  of  su^^| 
tivcnces  for  the  red  rays  was  observed,  the  photograph  again  prest^f 
ing  tvro  maxima  of  activity,  the  one  in  indigo  and  one  in  tho  red, 
iuciding  in  posilion  wilh  tlie  absorption  band  of  the  dye.  Tlim, 
Vogel'a  results  may  be  suuimarized  by  saying  that  a  dyed  film  of  iH 
ver  bromide  exhibits  niasima  of  sensitiveness  in  those  regions  wli^| 
the  coloring  matter  exerts  its  maximum  of  absorptive  power,  bnt^H 
precise  condilioos  under  which  these  results  can  bo  obtained  uiiut^| 
considered  at  present  as  tinknown,  fince  many  observers,  iu  r«pfait^| 
the  experiments,  among  others  Dr.  Van  Monckhoven,*  Iiavo  faikd 
obtain  other  than  negative  results. 

In  a  communication  made  to  the  French  Academy  on  the  2Tlli 
last  month,  however,  the  well'known  physicist,  M.  Edmond  liccqnpr^H 
stated  th.it  some  experiments  made  at  his  instigation  by  31.  De^balH 
at  the  Conservatoire  des  Arts  el  Metiers  had  been  productive  of  po^| 
live  effects,  and  that  some  of  Dr.  Yogel's  results  with  corallliir  >t^| 
aniline  green  had  been  reproduced.    5L  Becquerel,  however,  doe* 
confine  himself  to  bromide  films ;  similar  results  have  been  ohiuiii<^| 
by  ioiliKcd  collodion  in  which  coralline  was  dissolved.    A  mi^t 
markable  action  was  observed  also  in  the  case  of  chlorophyll  wb^| 
this  eubstancewas  used  as  a  tinctorial  agent.    Although  tli<      '  '  >S 
possessed  only  a  faiut-green  color  from  the  dissolved  chloi>  j  i^*^ 
spectral  image  was  of  a  much  greater  length  than  when  plain  eollixlioa 
was  used.    Under  theac  last  circumstances  the  spectrant  extendlA^ 
from  the  ullra-violet  to  between  G  and  F,  with  the  usual  muima^l 
of  action  near  G,  while  with  chlorophyll  the  region  of  strongnt 
tion  extended  from  the  ultra-violet  to  the  line  E  in  the  givc-n,  and  9^ 
the  same  time  a  weaker  but  yet  distinct  impression  extendt-d  from  i* 
to  beyond  B  in  the  red,  with  a  strong  band  between  C  and  D.  Br|fl 
close  examination  of  the  spectral  image  a  second  baud  of  lese  intcnilql 
could  be  detected  on  the  least  refrangible  side  of  the  band  Wtwrni  C 
and  D,  and  other  still  weaker  ban  Js  appeared  in  the  greeu.   TIjp  inoriM 
striking  confirmation  of  Vogcl's  results  is  to  be  found  in  the  fact,  a^H 
served  by  31.  Becquerel,  that  the  band  between  C  and  D  conr^imJ^^ 
in  poiition  with  the  e/iaraclerutic  band  of  /he  absorption  tj>fctrvm 
chhropfiyll  dissoleed  in  coHoiiioti,    The  same  results  w«re  obt^nai 
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H  RE 

j^W.  Bccquercl  with  every  plate  tried  and  with  coUadioaa  coDtain> 
tag  different  quantities  of  chlorophyll 

II  muat  be  admitted,  thi-n,  that  a  film  excrliug  selective  abB0r|i- 
lion  in  intimate  contact  with  a  Hensitive  film  of  silver  bromide  or 
iodide  affects  the  Latter  in  those  parte  of  the  spectrum  where  the 
(elective  action  ia  taking  place.  Hero,  surely,  is  a  wide  field  for  inves- 
kigation,  and  one  the  importance  of  which  will  be  at  once  obvious  to 
Lhe  physicist.  Fr.ictically  ako,  when  the  precise  conditions  of  action 
ire  made  known,  valuable  resuUs  m.iy  be  anticipated  from  the  appli- 
gntion  of  this  principle  to  Ecience  and  to  art.  Since  the  year  1842, 
ivben  M.  Becquerel  photographed  the  whole  solar  spectrum  from  the 
extreme  violet  to  the  extreme  red,  and  when  Dr.  J.  W.  Draper  plioto- 
[raphed  the  violet,  blue,  and  extreme  red,  no  succcstiful  attempts  have 
Iwen  made  to  imprint  the  least  refrangible  end  of  the  spectrum ;  aad 
[his,  when  we  consider  the  great  importance  that  the  study  of  llie  solar 
rpectrum  has  assumed  of  late  years,  and  the  painful  or  even  dangerous 
sharacter  of  prolonged  eye-observation,  ia  to  us  a  matter  of  wonder. 
B.  Becqnerel's  result,  it  will  ho  remembered,  was  obtained  by  a  film 
jf  silver  iodide,  first  inaolated  or  exposed  to  diffused  light  and  then  to 
'Alt  action  of  the  spectrum,  Here,  again,  is  another  question — the  prc- 
nse  action  of  insolation  on  sensitive  plates — demanding  explanation 
It  the  hands  of  the  physicist.  The  practical  aspect  of  Dr.  Vogel'a 
liacoTory  need  not  here  be  discussed  at  length.  Attention  may  be 
sailed  to  the  well-known  difficulty  of  getting  reds  or  yellows  to  im- 
print themselves  in  portraiture,  a  difficulty  which  now  bids  fair  to  be 
jvercoroe. 

Then,  again,  in  what  we  must  consider  as  a  higher  sphere  of  prac- 
acal  niility,  great  advantage  to  the  study  of  solar  physics  is  likely  to 
iccrvtc.  In  point  of  fact,  ibe  photographic  method  of  comparing  spec- 
Tft  described  in  a  recent  communication  to  the  Royal  Society  now 
jecomes  avail.ible.for  the  whole  extent  of  the  solar  spectrum,  and  our 
[nowledge  of  the  true  composition  of  the  sun  will  be  thus  in  course 
^me  recorded  pennanently  on  "that  retina  which  never  forgets," 

eat  results  have  already  been  achieved  by  photography,  and 
Bter  may  be  looked  for.  It  must  not  bo  forgotten  that  in  this 
laost  interesting  branch  of  chemical  physics  wo  are  in  a  period  either 
tf  provisional  hypothesis,  or,  worse  still,  of  no  hypothesis  at  all,  so 
bai  valuable  additions  to  our  knowledge  of  physical  and  chemical 
SW8  should  be  forthcoming.  The  changes  wrought  by  a  beam  of 
ight  on  sensitive  surfaces  are  sometimes  physical  and  sometimes 
iliemicaL  We  may  appropriately  recall  hero  the  fact  that  mechanical 
inware  upon  a  sensitized  surface  of  a  silver  salt  acts  in  the  same 
kMDcr  as  a  ray  of  light,  giving  a  dark  stain  under  the  action  of  re- 
Hbig  agents.  The  experiment  of  Grove  also,  in  which  an  electric 
nirrcnt  is  set  up  by  the  incidence  of  a  beam  of  light  upon  a  prepared 
rreotype  plate,  should  not  he  forgotten.    Tlie  equivalence  be- 
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tween  light  and  the  other  form  of  force  Las  not  yet  been  cstsbli 
and  it  may  not  be  going  too  fur  to  conjecture  that  thcnnodyn 
may  possibly  in  the  future  have  to  appeal  to  tbe  action  of  lijihi  u 
photographic  plate.  In  the  mean  time  we  look  forward  to  the  proiDi««I 
continuation  of  Dr.  Vogel's  researches  with  no  little  hope. — Ifaltm. 


THE  ELECTRIC  LIGHT  EOR  STEAMSHIPS. 

Br  JOn?I  TROWUBIDGE, 
muTAHT  nwrxBioB  or  rmsic*  «t  uabtjuui  nriTmiTT. 

THE  employment  of  the  electric  light  for  general  purpoftes  of 
mination  has  not,  hitherto,  been  BucceesfuL    The  difficnilj  i 
maintaining  it  constant,  and  the  ejcpensc  attending  its  hfp,  have  \a 
vented  its  employment,    lu  llie  oKl  method  of  producing  tbe  Wf, 
by  a  great  number  of  cells,  the  chief  difficulties  arose  in  keeping ' 
strength  of  the  current  constant,  and  in  regulating  the  distuim 
the  ciirbon-points  between  which  the  light  was  prodacpd.  Certl 
forms  of  the  Daniell  cell,  notably  that  constructed  by  Sir  VTilIii 
Thomson  ("Jenkins's  Electricity,"  p.  223),  give  a  sensibly  coRMi 
current  for  an  indefinite  period,  if  watched  with  great  care.   Tte  i 
lutions  of  the  cells,  however,  need  to  be  carefully  removed  from  til 
to  time.    The  distance  of  tbe  carbon-points  also  can  be  r^gnlnled 
various  conlrivauces,  which  Jo  the  work  required  of  them  in  an  '■ 
mirable  manner.    Still,  chemical  action  cannot  be  looked  to  as  an  i 
uomicul  and  constant  source  of  the  electric  light. 

The  remarkable  itnproveraenls  in  niagneto-clcclric  engine*  hi 
led  to  another  soiirco  of  the  electric  light,  and  seem  to  afford  a  Iwlh 
solution  of  the  problem  of  its  economical  ase.    The  principle  wb 
nnderlies  all  magneto-electric  engines  can  be  briefly  stated  thns; 
movement  of  an  eleclro-magnot  in  the  neighborhood  of  a  etationi 
magnet,  which  may  also  be  an  electro-magnet,  is  sufficient  10  ia^B 
a  current  in  the  coil  of  the  first  electro-magnet,  and  Ibis  current ' 
bo  exalted  in  strength  almost  inde6nitely  by  lis  proper  direction,! 
by  the  rapidity  of  the  mechanical  movement.   The  most  noted  cng 
are  those  of  Siemcii  and  llulske,  Wild,  Ladd,  and  tbe  Gmmma 
chine.    Some  idea  of  the  power  of  those  engines  can  be  gained  (o 
the  following  statement  in  regard  to  a  ^Vild  machine,  of  a  tfw 
tended  to  be  used  for  the  production  of  the  electric  light  for 
houses  :  "  When  worked  with  a  power  of  three  horses,  it  will  cc 
carbon-sticks  I liree-cighths  of  an  inch  square,  and  evolve  a  light  ol< 
passing  brilliancy.    With  a  machine  that  consumes  rarboni  halfw 
inch  square,  a  light  of  such  intensity  is  got,  that,  when  put  on  a  Id 
building,  it  casts  shadows  from  the  flames  of  tbe  strei  t-Iamiis  i 
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ter  of  n  milp  dUlant  ii|ion  tlie  neigliboring  walls.  Tlie  same  lijilit,  oi 
two  feel  from  the  reflector,  darkened  ordinary  Bcn^itiKcd  photograpbic 
[taper  as  much  in  twenty  eeuondu  aa  the  direct  riiye  of  the  sun  at  noon 
on  A  clear  day  in  March  in  one  minute"  (Ferguson's  " Electncily  "). 
With  a  ten-ineb  quantity  armature,  Mr.  Wild  succeeded  in  nielling 
an  iron  rod  Bfteen  inches  long  and  one-quarter  inch  thick.  The  entire 
machine  by  which  this  was  accomplished  was  nnJer  tive  feet  in  length 
and  height,  was  only  twenty  inches  wide,  and  weighed  a  ton  and  a 
half.  The  Ladd  engine  di6<penses  with  the  use  of  permanent  Bteel 
magnets,  and  is  a  more  compact  form  of  the  machine  than  Wild's. 
The  Gramme  machine  returns  again  to  the  use  of  powerful  steel  mag- 
nets, between  the  poles  of  which  revolves  a  ring-shaped  eleclro-mag- 
ii'.'l.  The  problem  of  producing  the  best  machine  for  the  production 
of  electricity  by  mechanical  power  is  not  yet  solved.  The  machines 
now  before  the  public  will  doubtless  be  very  much  improved.  At 
present,  however,  the  means  to  attain  the  soitght-for  ends  seem  to  be 
limited.  There  are  not  many  combinations  which  can  be  made.  A 
field  of  magnetic  force  being  given,  the  question  arises,  What  is  the 
most  economical  means  of  cutting  the  greatest  number  of  lines  of 
force  of  the  greatest  intensity  in  the  unit  of  time  ?  With  the  most 
improved  forms  of  the  magneto-electric  machine,  we  are,  however,  in  a 
i-onditton  to  produce  an  electric  light  of  a  reasonable  degree  of  con- 
stancy and  cheapness.  If  it  is  a  desideratum  that  steamships  should 
be  provided  with  more  powerful  tights  than  those  now  in  use,  the 
electric  light  is  the  one  to  which  attention  ia  naturally  directed,  Tlie 
first  points  to  be  considered  are  in  relation  to  its  cost,  its  constancy, 
and  readiness  of  adjustment,  and  its  efficiency  in  penetrating  fogs. 
The  light-house  service  of  Great  Britain  and  France  affords  the  only 
eiperience  on  these  points. 

The  electric  light  has  been  tried  by  Great  Britain  at  Dungeness, 
and  by  the  French  Government  at  La  Hf^ve,  The  source  of  the  light 
in  both  instances  was  a  magneto-electric  machine.  A  force  of  one 
and  a  qtiarter  horse-power  wa|  required  to  drive'  the  British  machine, 
and  one  and  a  half  the  French,  The  descriptions  of  these  machines 
show  that  they  were  extremely  bulky,  compared  with  the  more  im- 
proved forms,  like  Lsdd's  and  the  Gramme  machine.  The  observa- 
lioMS  on  the  lights  at  La  Heve  are  especially  interesting,  because  they 
aSbrded  a  means  of  comparison  betwe<'n  the  fog-penel rating  power 
of  the  electric  light  and  the  ordinary  oil-light  of  light-houses.  There 
wore  two  light-houses  at  La  HJve,  one  of  which  was  provided  with  an 
electric  light,  and  the  other  with  an  oil-light.  The  electric  light  was 
equivalent  to  3,600  Cured  bumers.  The  oil-light  had  an  intensity  of 
630  Ca reel-burners. 

"In  foggy  wealher,  in  the  hundred  times  of  observation,  the  elec- 
tric light  was  seen  twice  as  often  as  the  oil-light,  or  more.  When 
tbe  intencily  of  the  electric  light,  compared  with  that  of  the  oil-lamp 
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with  wliich  it  waR  meuRUrcd,  \%  conHiclorcd,  thifi  is  not  a  favorable' A$ 
liiliil.  An  rulvantngi',  iievtrilielosB,  which  the  electric  light  very 
tiuctly  possessed  over  the  oUicr,  was  id  its  creating  a  kind  of  glo 
the  fog,  by  which  ni&rinei's  were  enabled  to  rccognUo  the  |Kksiiion 
the  capes  even  wht'n  both  lii;hl8  were  invisible.  £x)KTiRiei)tfl 
mndc  with  the  view  of  aseertuiiiiiig,  with  some  appronrb  to  ami 
the  relative  fog-penetrating  power  of  the  two  deeoriplions  of  light 
duccd  by  electricity  and  by  ordinary  combnslioa,  when  llic  pb 
metric  intensities  are  oqunl ;  and  also  the  exeees  of  inleiisiiy  wlii 
must  be  given  to  the  former  light,  in  order  that  its  power  iu  thU  re- 
spect may  be  equal  to  that  of  a  lamp  fed  by  oiL  Id  these  eiL)H-rinir 
it  was  attempted  to  imitate,  as  nearly  as  possible,  the  ab^orln-nt  i 
of  fogs,  by  interposing  glaBses  of  different  colors — red,  oraugtr, 
!ijw,  etc. — before  each  of  the  lights  siicceesively.  The  concl 
which  these  experiments  seem  lo  justify  is,  that,  whenever  an  elt 
light  exceeds  in  intensity  a  light  produced  by  a  lamp  two  and  a  half 
limes,  it  will  penetrate,  at  least  as  well  as  the  latter,  the  fogs  mod  sn- 
fiivorable  to  the  transniinsioD  of  the  rays.  And,  as  a  fact,  in  wlial*Tit 
state  of  the  weather,  the  electric  light  at  La  Uevc  has  always  lui)  llw 
largest  range  of  visibility"  ("  Kcports  of  the  United  Stoic*  Coumir- 
sioners  to  the  Paris  Exposition,  1887,"  vol.  ill.). 

M.  Becquerel,  in  an  article  on  electrical  apparatus  exhibited  in  t'" 
Exposition  of  1862,  enters  into  a  calculation  of  the  cost  of  Hip  fjt<  iiu 
light,  compared  with  other  methods  of  ilhimination.  Uis  eatinaUi 
are  based  upon  a  light  produced  by  a  magneto-electric  engine,  dnTfn 
liy  an  engine  of  two  horse-power,  which  light  he  calculated  was  (-qutr- 
aletii  to  thnt  prodnced  by  JOO  stearine-candles.  He  comparvt  llw 
light  thus  obtained  with  that  obtained  of  equal  intensity  from  iht 
galvanic  buttery — from  coal-gas,  oil  of  colza,  tallow,  steariDr,  aiid 
wax.  "  The  price  of  gaa  taken  was  -f^  of  a  franc  jn-r  cubic  metnf— 
equivalent  to  17  cents  per  100  cable  feel ;  oil  of  colca,  91.28  p(r  gii* 
Ion  ;  tullow,  in  the  form  of  candles,  1 0  cents  ;  stcarine,  36  cent* ;  i 
wax,  52  cents  per  pound."  The  cost  o6  the  electric  light  he  awonrt 
to  he  only  that  of  the  combustibles  required  to  nin  the  engine.  KruO 
these  data  he  deduces  the  following  values: 

A  light  equal  to  that  of  700  etearine-candles  will  coat  per  boor: 

1  produced     (he Hachuie.. .. ,   2  lo  4  \\<m. 

%       ••         •■      GaWaiiic  tMlter;   88  to  M  rwM. 

S      "        "     Co.l.t-u   SSeeotft. 

*  ■'  KerOMOC   j»  MDlB. 

B  ■■          -  pnpp  oil  of  CUbi  >l,U 

B  ■'  TJlow-CMdlt*.  „  Ml 

7  ■•  S^tcurioe   •.<» 

«  ■•        "  Wm   MO 


"  In  point  of  cheapness  there  would  seem  to  be  uo  compatiMD  ^ 
tween  the  elcclrio  light  and  that  produced  by  twea  tli«  Wut  totllj  4 
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the  materials  ordinarily  emjilciyeil  for  purposes  of  illumination.  Actual 
eippriiueiit,  however,  in  the  use  of  these  machines  in  French  light- 
hoaeee,  has  shown  that  these  figures  require  important  moditieations  " 
("  United  States  Co lumisai oner's  Report  to  the  Paris  Exposition,  lt<67," 
Tol.  iii.,  p.  421). 

The  French  CommiBsion,  in  view  of  the  experience  gained  by  the 
eetAhlishment  of  the  light  at  Ln  Hfive,  did  not  advocate  the  extension 
of  the  use  of  the  clectrio  light  to  Hght-honce  illumination  in  general. 
The  expense  of  maintaining  the  electric  light  at  Dungencss,  irreBpee- 
live  of  the  original  cost,  was  estimated  to  bef758  18a.  9d.  per  annum. 
M.  Becquerel  evidently  did  not  take  into  account  in  his  calculation 
the  original  cost  of  the  machine;  and  the  expense  of  the  light  at 
Dungeness  would  be  modilicd  by  the  greater  cheapness  of  the  more 
improved  forms  of  engines. 

For  several  years  it  has  been  rnmored  that  variona  steamehlps 
were  to  bo  furnished  with  the  electric  light  instead  of  the  old  well- 
established  masthead-light.  No  trial  hiis  yet  been  made.  The  cost 
of  the  apparatns,  together  with  the  impeifect  means  hitherto  devised 
for  maintaining  the  light  constant,  has  deterred,  apparently,  the 
owTiers  of  steamship  lines  from  making  a  change  in  this  Jireetion, 
Wlien  we  reflect  that  the  best  mast  head-light  now  in  use  can  bo  seen 
only  from  four  to  five  miles— by  some  authorities  stated  from  three  to 
four — and  in  a  fog  at  night  is  practically  not  visible  more  than  the 
long'.U  of  a  steamship  ahead,  it  is  not  surprising  that  the  general  pub- 
lic look  earnestly  for  a  change  for  the  better.  The  experience  which 
the  use  of  the  electric  light  in  light'houses  has  given  us  is,  on  the 
whole,  favorable  to  an  extension  of  the  use  of  the  light  to  steamships. 
There  is  no  question  of  the  superiority  of  the  electric  light  over  other 
powerful  lights  available  for  sleamships,  when  the  great  intensity  of 
the  light  and  the  compactness  of  the  necessary  apparatus  are  consid- 
ered. The  following  is  an  estimate  of  the  probable  cost  of  fitting 
Bteamshipe  with  an  electric  light,  together  with  its  maintenance: 

FlilST  <H)BT, 

Ifichlnc.   |1,S00 

fidguli^ors  aod  atUchiui^Dls   800 

Small  engine  to  run  tlic  nmchisc   600 

Toiii  »a,*oo 

It  oa  Mjiiul,  ttt  ten  per  cent   1940 

Sdarf  of  electrical  enjrfnwr   (00 

farbou*  (or  other  tactndesci'nt  materiil),  repair*,  etc   800 

Towi  Ii.no 

Suppose  that  the  vessel  made  18  trips  cluring  the  year,  of  12  days 
Mch  (216  days),  suppose  that  the  electric  light  was  used  10  hours 
vsch  night  (2,160  hours),  giving  about  S3  cents  as  the  coat  per  hour, 
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the  aJilitioiisI  fat-'l  reqiilrci],  estimated  ut  tlirco  cents  p«r  bour, 
bring  the  estiioale  n|i  to  50  cents  per  hour.    It  U  pru)ial)lr  that 
Buiiable  ninsn<;ti>-^k>ctric  engine  would  coat  lees  timii  our  eatiinAti'. 
The  engine  of  Mr.  M.  G.  Farmer,  of  Boston,  the  eetebtaled  v\w 
cian,  bids  fair  to  play  an  important  part  in  applications  of  tlie  eleCl 
light.    The  engines  of  the  ship  could  doubtless  ran  by^  suitablv 
taclimenls  the  magneto-ekctric  engine,  and  our  eintiinate  of  one 
tendant  would  doubtless  prove  sufficient,  with  the  aid  of  the  ordia: 
ship-wfltch. 

When  one  reflects  upoa  the  number  of  steamships  crossing  tl>e_. 
Atlantic,  and  the  increasing  danger  of  collision,  wilh  the  feeble  ligli|^| 
now  in  use,  one  is  forced  to  wonder  at  the  want  of  agitation  of  ih^^ 
subject.    It  is  safe  to  affirm  that,  bad  the  Ville  du  Havre  been  piv- 
vidcd  with  more  powerful  lights,  the  fatal  collision  would  nut  hai«^ 
happened.    The  loss  which  the  stcamabip  company  siiflercd  by  ibt^l 
collision  would  have  fnmished  their  entire  fleet  with  the  apparsiua  for 
producing  the  electric  light.    With  a  careful  walch,  a  light  whirbcau 
)>e  seen  three  miles  on  a  clear  night  would  doubtless  prove  suffioifinL  , 
The  fog-whistle,  with  an  equally  careful  watch,  can  also  Iw  maiUfl 
efficient  to  prevent  collisions.    But  a  careful  walcb  cannot  alwajf 
had;  there  are  many  temj)lations  to  be  careless,   DrowsitiesH,  in  rhilii 
weather,  creeps  upon  even  a  conscientious  lookout,  and  a  jjowtrfiil 
masthead-light  would  supplement  human  fallibility. 
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ISnALL  go  no  further  back  than  the  seventeeuth  ceuinry,  nn<J  tit 
observations  which  I  shall  have  to  ofl'er  you  will  be  confitH'd  »1- 
most  entirely  to  the  biological  science  of  the  time  between  the  iitiil'llt 
of  the  seventeeuth  and  middle  of  the  eighteenth  centaries.  I  projxx 
to  show  what  great  ideas  in  biological  science  took  their  origin  nl  ihst 
time,  in  what  manner  the  speenlations  then  originated  have  l»ecn 
veloped,  and  in  what  relation  they  stand  to  what  is  now  nndentAoJ 
to  be  the  body  of  scientific  biological  truth.  The  middle  of  the  set^u- 
teonth  century  is  one  of  the  great  epochs  of  biological  science.  It 
at  that  time  that  an  idea  arose  that  vital  phenomena,  like  all  othrt 
phenomena  of  the  physical  world,  are  capable  of  mechanical  eiplaaV' 
tion,  that  they  are  reducible  to  law  and  order,  and  that  the  Blu<ly  of 
biology  is  an  application  of  the  grejit  science  of  physics  and  clii'in*' 
try,    Harvey  was  the  first  clearly  to  explain  the  meebaniam  of  ll* 

■  An  Bildri'di  tletiTsrcd  before  tho  Britl.ab  AssociitloD  at  Uellut,  AtgWt  SMl 
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Illation  of  tilt!  l)Iood,  and  by  that  rem»rkab1e  disoovery  of  bis  be 
laid  the  fonndiilion  of  a  ecicntific  theory  of  the  larger  part  of  the  pro- 
ceesea  of  living  beings — those  [irocesBes,  in  fact,  whieb  we  now  call 
processes  of  BusCentalion — and  by  his  atiidies  of  development  he  first 
laid  the  foundation  of  a  aoienlific  knowledge  of  reproduction.  But, 
besides  these  great  powei-s  of  living  beings,  there  remains  another 
class  of  funclioua — those  of  the  nervous  Bystem — with  which  IIftr%-ey 
did  not  grapple.  It  was,  indeed,  left  for  a  contemporary  of  bis,  Ii6nS 
DeBcartea,  to  play  a  part  in  relation  to  tbe  phenomena  of  the  nervous 
Bystem  which  is  precisely  equal  in  value  to  that  Harvey  played  in  re- 
gard to  the  circulation.  You  must  recollect  that  tliin  man  Descartes 
was  not  merely,  ap  some  had  been,  a  bappy  Bpeculator.  He  waa  a 
working  anatomist  and  physiologist,  conversant  with  all  the  anatomi- 
cal and  physiological  law  of  his  time.  A  most  chHracteriatic  anecdote 
of  bim,  and  one  which  should  ever  put  to  silence  those  shallow  talkers 
who  speak  of  DeecartCB  as  au  hypothetical  and  speculative  philosopher, 
ie,  that  a  friend  once  calling  upon  him  in  Holland  begged  to  be  shown 
his  library.  Descartes  led  bim  into  a  sort  of  shed,  and,  drawing  aside 
a  cnrtain,  displayed  a  dissecting-room  full  of  the  bodies  of  animals  in 
jHQurae  of  dissection,  and  said,  "There  is  my  library." 

The  matters  of  which  we  shall  treat  are  such  as  to  require  no  ex- 
Tensive  knowledge  of  anatomy.  I  need  only  premise  that  what  we 
call  the  nervous  pystem  in  one  of  the  higher  anituiils  consisl.a  of  a  cen- 
tral apparatus,  composed  of  the  brain,  which  is  lodged  in  tbe  fkull, 
and  of  a  cord  proceeding  from  it,  which  is  termed  the  spinal  marrow, 
and  which  is  lodged  in  the  vertebral  column  or  spine,  and  that  then 
from  these  soft  white  masses — for  Buch  they  are — there  proceed  cords 
wbich  are  termed  nerves,  some  of  which  nerves  end  in  the  muscle, 
■while  others  ^nd  in  tbe  organs  of  sensation.  The  first  proposition 
that  you  find  definitely  and  clearly  stated  by  Descartes  Is  tbe  view 
that  the  briiin  is  the  organ  of  sensation,  of  thought,  and  of  emotion — 
using  tbe  word  "  organ "  in  this  sense,  that  certain  changes^which 
take  place  in  the  matter  of  the  brain  are  the  essential  antecedents  of 
those  states  of  consciousness  which  we  term  sensation,  thought,  and 
«n)otion.  If  your  friend  disagrees  with  your  opinion,  runs  amuck 
agninBt  any  of  your  pet  prejudices,  you  say,  "  Ah  !  poor  fellow,  he  is 
a  little  touched  here,"  by  which  you  mean  that  his  brain  is  not  doing 
its  business  properly — that  be  is  not  thinking  properly — thereby  im- 
plring  th.1t  his  brain  is  some  way  affected.  It  remained  down  to 
the  time  of  liichat  a  queslion  whether  the  passions  were  or  were  not 
locntcil  in  the  abdominal  viscera.  In  the  second  place,  Descartes  lays 
doom  tbe  proposition  that  all  the  movements  of  the  animal  bodies  are 
effi'Cted  by  the  change  of  form  of  a  certain  part  of  the  matter  of  their 
boilies,  to  which  be  applies  tbe  general  term  of  muscle.  That  is  a 
proposition  which  is  now  placed  beyond  all  doubt  whatever.  If  I 
vc  xay  arm,  that  movement  is  due  to  tbe  change  of  this  mass  in 
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front  called  t)i«  bic«pft  muscle;  it  is  eliortmed  till  it  twcomc*  tlii 
IT  I  move  any  of  niv  limbs,  the  reason  is  the  Barae.    As  I  now 
to  you,  tiie  diBerent  tones  of  my  Toiee  are  dae  to  ibc  ex'jni^iitcljr 
curate  adjiistmentA  and  adjiLsted  coDtractious  of  a  Eaulutiidv  o(  lucli 
pailicles  of  Hcsh  ;  and  there  ib  no  conBiderable  and  viuble  moTtOHiit 
of  the  animal  body  whidi  ih  not,  as  Descartes  ssje,  reftolvable  into 
tlit-se  changca  in  tbe  form  of  matter  termed  muscle.    But  Jiwtmt* 
went  furtlier,  and  he  etntt'd  that  in  the  normal  and  ordinary  condiliim 
ot  thingft  these  ehanges  in  the  form  of  muscle  iu  the  living  body  wolf 
oocur  under  certain  conditions  ;  and  ibc  eBficntial  condition  of  I 
change  was,  eaya  Desearte*.  the  motion  of  the  matter  contained  within 
the  nerves,  which  go  from  the  central  apparatus  to  the  muscle.  Di*- 
cartes  gave  this  moving  material  a  particular  name — the  aninial  •pint 
Nowadays  we  should  not  say  that  the  anluial  spirits  existed,  hnt  ir« 
should  say  that  a  molecular  change  lakes  place  in  the  nerro,  uid  lliit 
that  molecular  chan>![e  i^i'  propagated  at  a  certain  velocity  which  ha«b«rii 
measured  from  the  central  apparatus  to  the  muscle.    Modern  pbjniul- 
Ogy  has  measured  the  rate  of  the  change  to  which  I  have  refemd. 

Next,  DcBcartes  say?*  that,  under  ordinary  circuint»tanoe«,  li 
change  in  the  contents  of  a  ncr\*e,  which  gives  rise  to  the  contractioi 
of  a  tnuscle,  is  produced  by  a  change  in  the  central  nervous  ap[ittatu% 
OB,  for  example,  the  brain.  Wc^ay  at  the  present  ti in o  exactly  theuurii 
thing.  Descartes  said  that  the  auimal  spirits  wore  stored  up  lu  tht' 
brain,  and  flowed  out  from  the  motor  nerve.  We  say  that  a  nuiliTuiur 
change  takes  place  in  the  brain  that  is  propagated  along  the  luoior 
nerve.  Further,  Descartes  slated  that  the  sensory  organs  which  ptt 
rise  to  our  feelings  gave  Hse  to  a  change  in  the  sensory  nerve*,  \o  I 
llow  uf  auimal  spirits  along  those  nerves,  which  Sow  was  propagated 
li>  the  brain.  If  I  look  at  this  canille  befoi-e  iis,  the  light  I'atUng  uu  ti*i 
retina  of  my  eye  gives  rise  to  an  atleclion  of  tlie  optic  ucrvp,  wliickl 
atleetion  Descartes  described  as  a  flow  of  the  animal  spirits  to 
brain;  but  the  fundamental  idea  is  the  same.  In  all  our  notion*  of' 
the  operations  of  nerve  we  are  building  upon  Dcdfartes'n  fouudatioib' 
He  t^ays  that,  when  a  body  which  is  coni]>eteDt  to  produce  a  senMiioa 
louciies  the  sensory  organs,  what  happens  is  the  production  of  a  tnoilf 
of  motion  of  tlie  sensory  nerves.  That  mode  of  motion  is  projiafalt^ 
to  the  br.iin.  That  which  takes  place  in  the  brain  is  stil!  riothiiii; 
a  mode  of  motion.  But,  in  addition  to  this  mode  of  motion,  that  i 
as  everybody  cau  tind  by  experiment  for  himself,  something  elM  whi 
can  in  no  way  be  compared  to  motion,  which  ia  utterly  unlikv  il, 
which  is  that  state  of  consciousness  which  we  call  a  serisatirn,  Ut' 
carles  insists  over  and  over  again  npou  this  total  dispurity  Wt 
the  agent  which  excites  the  state  of  consciousness  and  the  Mat* 
eoiiBciousncsH  itself.  He  tells  iia  that  our  sensaliotfa  are  Dot  piclm 
of  external  things,  but  thnt  they  are  symbols  or  signs  of  ihrm  :  anil « 
doing  that  he  made  oue  of  the  grtattst  possible  revolution*,  nvl  onl 
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t>1iyMo1ogy  but  in  philosophy.  Till  his  time  it  was  the  notion  that 
risible  boilies,  for  etiiniple,  gave  from  themselves  a  IdnJ  of  tilm  which 
sniewii  the  eyu  and  so  went  to  the  brain,  apecies  intelkctnales  as  they 
were  called,  and  thus  the  mind  received  an  actual  copy  or  picture  of 
ihiogs  which  were  given  off  i'roni  it.  In  laying  down  that  proposition 
upon  what  I  imagine  to  be  a  perfectly  irrefragiihle  basis,  Descartes  laid 
the  foundatioQ  of  that  form  of  philosophy  wliich  is  termed  idealism, 
which  was  snbsequetitly  expanded  to  its  nttennost  by  Berkeley,  aud 
has  taken  all  sorts  of  shapes  since. 

But  Descartes  noticed  not  only  that  under  certain  conditions  an 
impulse  made  by  the  sensory  organ  may  give  Hse  to  a  ficnuation,  but 
:hat  under  certain  other  conditions  it  may  give  rise  to  motion,  and 
Jut  this  motion  may  be  efiected  without  sensation,  and  not  only  with- 
)at  volition,  but  even  contrary  to  it.  I  know  in  no  modem  treatise  of 
I  more  clear  and  precise  statement  th.in  this  of  what  we  understand 
Jy  the  automatic  action  of  the  brain.  And  what  is  very  remarkable 
S,  that,  in  speaking  of  these  movements  which  arise  by  a  sensation 
Ming  as  it  wore  reflected  from  the  central  apparatus  into  a  liml) — as,  for 
tsample,  when  one's  finger  is  pricked  and  the  arm  is  suddenly  drawn 
ip,  the  motion  of  the  sensory  nerve  travels  to  the  spine  and  is  again 
■efiected  down  to  the  muscles  of  the  arm — Descartes  usea  the  very 
}hrasc  thai,  we  at  this  present  time  employ.  And  the  last  great  scr- 
nce  to  the  physiology  of  llie  nervous  system  which  I  have  to  mention 
IS  rendered  by  Descartes  was  this,  that  he  first,  so  far  as  I  know, 
iketched  out  the  physical  theory  of  memory.  Wliat  he  tells  you  in 
inbstance  is  this,  that  when  a  sensation  takes  place,  the  animal  spirits 
travel  up  the  sensory  nerve,  pass  to  the  appropriate  part  of  the  brain, 
ind  there,  n.^  it  were,  find  their  way  through  the  pores  of  the  substance 
jf  the  bniin.  And  he  says  that,  when  the  particles  of  the  brain  have 
^hmnselves  been  shoved  aside  a  little  by  the  single  passage  of  the 
inimal  spirits,  the  passage  is  made  easier  in  the  same  direction  for 
iny  enbseqiieiit  flow  of  animal  sjjirits,  and  that  the  re|>etition  of  this 
Iffilion  makes  it  easier  still,  until  at  length  it  becomes  very  easy  for 
Jie  animal  spirits  to  move  tliese  particular  particles  of  the  brain, 
:he  motion  of  which  gives  rise  to  the  appropriate  sensation,  nntil  nl 
engt  li  the  passage  is  so  easy  that  almost  any  thing,  especially  au  asao- 
■iatcd  floiv  which  may  be  set  going,  allows  the  animal  spirits  to  flow 
nio  these  already  open  pores  more  easily  than  they  would  flow  in  any 
>tbiT  direction;  and  in  this  way  a  flow  of  the  animal  spirits  recalls 
be  image — the  impression  made  by  a  former  sensory  act.  That, 
igain,  i*  essentially  in  substance  at  one  with  all  our  present  physical 
;heorieB  of  memory.    In  one  respect  Descartes  proceeded  further  tliun 

Rof  his  contemporaries,  aud  has  been  followed  by  very  few  of  his 
easors  iu  later  days.    Descartes  reasoned  thus :  "  I  can  account  for 
nany  such  actions,  many  reflex  actions  taking  place  without  the  inter- 
ion  of  consciousness,  and  even  in  opposition  to  the  will."    So  far 
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lliesc  o(;ciir,  ag,  for  example,  when  a  man  in  falling  mvchanicttlty  p 
ont  his  haurts  to  save  himself.  "  In  these  onaes,"  DescarU-s  mi><I, 
have  clear  evidence  that  the  nervoiis  system  sets  mechanicwlly  with 
the  intervenlion  of  con sci oneness,  and  without  the  inU-rreniii-n  nf 
will,  it  n)a7  be  in  opposition  to  it,"  Why,  then,  may  1  not  cxie 
this  idea  further?  As  actions  of  a  certain  amount  of  ciunpU-xily 
hronght  ahout  in  this  way,  why  may  nut  actions  of  still  ^rcalix  co 
jilesily  be  bo  produced?  Why,  in  fact,  may  it  not  t>e  thai  tin-  «h 
ol  man's  physical  actions  are  meclianieal,  his  mind  living  apart,  11 
one  of  the  gods  of  Epicurus,  but  unlike  them  occoiiio Daily,  iiilrrfrri 
by  means  of  his  volition  ? 

j\nd  it  so  happened  that  Pescartcs  was  led  by  some  of  hia  (piv 
laiions  to  believe  that  beasts  had  no  ftoul,  and  consequently,  wconli 
to  his  notion,  could  huve  no  true  mental  operations,  antl  no  con^ciout- 
ness ;  and  thus,  hia  two  ideas  harmonizing  together,  he  devclnp^vj  dul 
famous  hypothesis  of  the  automatism  of  brutes,  which  is  the  nuis 
subject  of  my  present  discourse.  What  Descartes  meant  by  tliit  ir» 
that  animals  are  absolutely  machines,  as  if  they  were  mills  or  lantl- 
organs;  that  they  have  no  feelings;  that  a  dog  doe«  Dot  hear.uid 
does  not  smell,  but  that  the  impression  which  thus  gave  rise  lo  llMMe 
Slates  of  consciousness  in  the  dug  gave  rise  by  a  mechanical  rr|l« 
process,  to  actions  which  corresjwud  to  those  which  we  perform  wlifn 
we  do  smell,  and  do  tuste,  and  do  see.  Sujipose  nn  experiment  Sup- 
pose that  all  that  is  taken  away  of  the  brain  of  a  frog  is  what  wc  r*l' 
the  hemisphere,  tlic  most  anterior  part  of  the  br:iin.  If  that  operaliou 
is  properly  performed,  very  qnickly  and  very  skillfully,  the  frog  may  U 
kept  in  a  state  of  full  bodily  vigor  for  months,  or  it  may  befuryi-ars;  Vol 
it  will  sit  forever  in  the  same  spot.  It  sees  nothing;  it  hear*  nntbing. 
It  will  starve  sooner  than  feed  itself,  although,  if  food  is  put  into  ili 
mouth,  it  swallows  it.  On  irritation,  il  jumps  or  walkt) ;  if  liirowii  iulo 
the  water,  it  swims.  But  the  most  rem.irkahle  thing  that  it  dova  ii  ibil 
— you  put  it  in  the  flat  of  your  hand,  it  sits  there,  crouched,  [ 
quiet,  and  would  sit  there  forever.  Then  if  you  incline  ynur  hami, 
it  very  gently  and  slowly,  so  that  the  frog  would  naturally  lend  to  dip 
off,  you  feel  the  creature's  fore-paws  getting  a  little  slowly  on  to  tii» 
edge  of  your  hand  until  he  can  just  hold  himself  there,  bo  that  he  Jort 
not  fall ;  then,  if  you  turn  your  hand,  be  mounts  up  with  gn-ai  cui*  vA 
deliberation,  putting  one  leg  in  front  and  then  another,  until  lie  hal- 
anees  himself  with  perfect  precision  upon  the  edge  of  your  baud;  ihn 
if  you  tuni  your  hand  over  he  goes  through  the  opposite  set  of  oprn- 
tions  until  he  comes  to  siC  in  perfect  security  upon  the  back  of  your 
hand.  The  doing  of  all  this  requires  a  delicacy  of  cuurdiiinlion  anil 
an  adjustment  of  the  muscular  apparatus  of  the  body  which  ar*  only 
comparable  to  those  of  a  rope-dancer  among  ourselves ;  in  tnitb,  ■ 
IB  an  animal  very  poorly  constructed  for  ropenlancing,  and  on  the  wbcik 
ve  may  give  him  rather  more  credit  than  we  should  to  a  human  duMb 
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These  movements  arc  performed  with  tlie  utmost  steadmea§  and  pre- 
cision, and  you  m;ty  vary  the  position  of  your  hand,  nnd  ihe  frog,  bo 
long  as  you  are  ru-asonulily  slow  in  your  movements,  wiU  work  back- 
ward and  I'TWikrd  like  a  clock.  And  what  is  still  more  remarkable  ia 
tbiB,  that,  if  you  put  him  on  a  table,  and  put  a  book  between  him  and 
the  light,  and  give  him  a  little  jog  behind,  he  will  jump — take  a  long 
jump,  very  pospibly — but  he  won't  .jump  against  the  book;  he  will 
jnmp  to  the  Htrht  or  to  the  left,  but  ho  will  get  out  of  the  way,  show- 
ing that,  nltliough  he  is  abBuliitely  insensible  to  ordinary  impresalons 
of  light,  there  is  still  a  eomothing  which  passoa  through  the  sensory 
nerve,  acts  upon  the  machinery  of  his  nervous  system,  and  causes  it 
to  adapt  itself  to  the  proper  action. 

I  need  not  say  that  since  thoMe  days  of  commencing  anatomical 
science  when  criminals  were  handed  over  to  the  doctors,  we  cannot 
make  experiments  on  human  beings,  but  sonietimeB  they  are  made  for 
lie,  and  made  in  a  very  remarkable  manner.  That  operation  called 
war  is  a  great  series  of  physiological  experiments,  and  aometimes  it 
bappena  that  these  physiological  experiments  bcitr  very  remarkable 
fruit.  A  French  soldier,  a  sergeant,  was  wounded  at  the  battle  of 
Jtareilles.  The  man  was  shot  in  what  we  call  the  left  parietal  bone. 
The  bullet,  I  presume,  glanced  off,  but  it  fractured  the  bone.  He  hart 
vaongh  vigor  left  to  send  his  bayonet  through  the  Praaaian  that  ahot 
liim.  Then  he  wandered  a  few  hundred  yards  out  of  the  villuiie,  where 
)ie  was  picked  up  and  taken  to  the  hospital,  where  he  remained  some 
lime.  When  he  came  to  himscHj  ae  usual  in  such  cases  of  injury,  he 
■was  paralyzed  on  the  oppoaite  aide  of  the  body,  that  ia  to  say,  the  right 
orm  and  the  right  leg  were  completely  paralyzed.  That  state  of  tilings 
lasted,  I  think,  the  better  part  of  two  years,  but  aooner  or  later  he  re- 
covered from  it,  and  now  he  is  able  to  walk  about  with  activity,  and 
only  by  careful  measurement  can  any  difference  between  tlie  two  sides 
of  his  body  be  ascertained.  At  preaent  this  man  lives  two  lives,  a  nor- 
mal life  and  an  abnormal  life.  In  hia  normal  life  he  is  perfectly  well, 
clieerl'ul,  and  a  capital  hoapital  attcudnnt,  doea  all  hia  work  well,  and 
Is  a  respectable,  well-eonducted  man.    That  normal  life  lasts  for  about 

Ken-atid -twenty  daya,  or  thereabouta,  out  of  every  month;  but  for  a 
'M  two  in  each  month — generally  at  intervals  of  about  that  time — 
he  paaac.t  into  another  life,  suddenly,  and  without  warnlug  or  intima- 
Ixoa.  in  tliis  Ufe  he  is  still  active,  goes  about  just  as  usual,  and  ia  to 
all  appearauco  just  the  same  man  as  before ;  goea  to  bed  and  undresses 
himself,  get.a  up,  makes  hia  cigarette  and  smoken  it,  and  eats  and  drinks. 
But  in  this  condition  he  neither  sees,  nor  hears,  nor  lasiea,  nor  amclls, 
aor  is  he  conacious  of  any  thing  whatever,  and  has  only  one  sense-organ 
in  »  state  of  activity — viz.,  that  of  touch,  which  ia  exceedingly  delicate. 
If  yon  put  an  obstacle  in  his  way  he  knocks  against  it,  feels  it,  and  goea 
ti  the  one  side.  If  you  pnsli  him  in  any  direction  he  goes  straight  on, 
mmlrating,  as  well  as  be  can,  the  first  law  of  motion.    You  see  I  have 
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snid  he  makce  his  cignretles,  but  yon  may  make  his  tol»a<-e»  of  i 
iiigs  or  of  any  thing  else  yon  like,  and  siill  he  trill  go  on  making 
cigHPfttes  as  nsnal.    His  action  is  purely  meehanii^sl.    jVs  !  satd,  I 
fei'da  voraciously,  hut  whether  yon  give  him  aloes  or  asnfceti'lu,  or  I 
nict'st  thing  possible,  it  is  all  the  same  to  iiim. 

The  man  is  in  a  condition  absolutely  parallel  to  that  of  the  f — 
and  no  doubt,  when  lie  is  in  this  condition,  the  functions  of  hia 
bral  iKmispheri's  arc  at  any  rate  largely  annihilated.  He  is  very  w 
— I  don't  say  wholly,  bnt  very  nearly — in  the  condition  of  an  ani 
in  which  the  cerebral  hemisphcrex  aru  not  entirely  extirpated,  V 
very  largely  damaged.  And  his  stale  is  wonderfully  tDtcreftiug 
tne,  for  it  bears  on  the  phenomena  of  mesmerinm,  of  which  I  mw 
good  deal  when  I  was  a  young  man.  In  this  state  he  is  capable 
forming  all  sorts  of  actions  on  mere  snggeslion — as,  for  eia~ 
dropped  his  cane,  and  a  person  near  him  put  it  into  his  hand,  and 
feeling  of  the  end  of  the  cane  evidently  produced  in  him  those  nwl" 
uhir  changes  of  the  brain  which,  had  he  possessed  consciouaiM^ 
would  have  given  rise  to  the  idea  of  his  rifle ;  Ibr  he  threw  htmwlf 
hia  face,  began  feeling  about  for  his  cartouche,  went  Ihrtiugh  the 
lions  of  touching  his  gun,  and  shouted  out  to  an  imaginary  com 
"  Here  they  are,  a  score  of  them ;  but  we  will  give  »  good  arcoiinl  of 
them."  Tliis  paper  to  which  I  refer  is  full  of  the  most  reniarkal)1( 
examples  of  this  kind,  and  what  is  the  most  remarkable  fact 
all  is,  the  modifications  which  this  injury  has  made  in  the  nwn' 
moral  nature.  In  his  normal  life  he  is  one  of  the  most  upright  av 
honest  of  men.  In  his  abuormal  state,  however,  he  is  an  invetcfi" 
thief.  Ho  will  steal  every  thing  he  can  lay  his  hands  u[>ou,  aati, 
he  cannot  steal  any  thing  else,  he  will  steal  his  own  things  and  hi 
them  away.  Now,  if  Descartes  had  had  this  fact  before  liiin,  it 
I  tell  you  that  his  theory  of  animal  automatism  wouhl  have  lnn* 
enormouslystrengtliened?  Uewould  have  said:  "ITerv,  t  shi>w  yM 
caau  of  a  man  performing  actions  evidently  more  eomplicoti-d  a. 
mostly  more  rational  than  any  of  the  ordinary  operations  of  nnimall 
and  yet  you  h.ive  positive  proof  that  tiiese  aetioiw  are  merely  mecli"" 
cai.  What,  then,  hare  you  to  urge  against  my  doctrine  that  tho  wb 
animal  world  is  in  that  condition,  and  that — to  use  iho  very  ooh 
words  of  Father  Malebranohe — "Thus  in  doga,  cats,  nnd  otbor 
male,  there  is  neither  intelligence  nor  spiritual  soul  we  undrri 
the  matter  commonly;  they  eat  witbout  pleasure — tlioy  cry  without 
pain — they  grow  without  knowing  it — they  desire  nothing,  they  kii' 
nothing  ;  and,  if  thoy  act  witli  dexterity  and  in  a  manner  which  I 
cates  intelligence,  it  is  because  God,  having  made  them  wtlh  lh» 
temion  of  preserving  them,  has  constructed  their  boilies  in  snch 
manner  that  they  escape  organically,  without  knowing  it,  every  tli 
which  could  injure  them,  and  which  they  seemid  I"  fear.'" 

But  I  must  say  for  myself— looking  at  the  matter  on  th« 
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nalogy — taking  into  account  tliat  great  (loclrine  of  coiiliuuily 
which  forbids  one  to  siipposo  (hat  any  natural  plieuomeaon  can  come 
ioto  exUtcDce  suddenly  and  without  some  precedent,  gradual  modifi' 
cation  tending  toward  it — taking  that  great  doctrine  into  account  (and 
every  thing  we  know  of  science  tends  to  confirm  it),  and  taking  into 
account  on  the  other  hand  the  incontrovertible  fact  that  the  lower 
animals  which  poBscsB  brains  at  all  poisess,  at  any  rate,  in  rudiments  a 
part  of  the  brain,  which  we  have  every  reason  to  believe  is  the  organ 
of  consciouaneas  in  ourselves,  then  it  seems  vastly  more  probable  that 
the^lowcr  animals,  although  they  may  not  possess  that  sort  of  con- 
ecionsness  which  we  have  ourselves,  yet  have  it  in  a  form  proportional 
to  the  comparative  development  of  the  organ  of  that  uouacionsness, 
»ud  foreshadow  more  or  less  dimly  tboee  feelings  which  we  possoBS 
ourselves,  I  think  that  is,  probably,  the  most  rational  couclustou  that 
can  b«  come  to.  It  has  this  advantage,  that  it  relieves  us  of  the  very 
terrible  consequences  of  making  any  mistake  on  this  subject,  1  must 
confess  that,  looking  at  that  terrible  struggle  for  esialence  which  is 
everywhere  going  on  in  the  animal  world,  and  considering  the  fright- 
ful quantity  of  pain  which  must  he  given  and  received  in  every  part 
pf  the  animal  world,  I  eay  that  is  a  oonniderntion  which  would  in- 
fluce  me  wholly  to  adopt  the  view  of  Descartes.  Yet  I  think  it 
on  the  whole  much  better  to  err  on  the  right  side,  and  not  to  con- 
Biir  with  Descartes  on  this  point.  But  let  me  point  out  to  you  that, 
Rltboagh  wo  may  come  lo  the  conelneion  that  Descartes  was  wrong  in 
lu)iposing  that  animals  are  insensible  machines,  it  does  not  in  the  sliglit- 
eet  degree  follow  that  they  are  not  sensitive  and  conscioua  automata ;  in 
bet,  that  is  the  view  which  is  more  or  less  clearly  in  the  minds  of  every 
one  of  us.  When  we  talk  of  the  lower  animals  being  provided  with 
bstinct,  and  not  with  reason,  what  we  really  mean  is  that,  although 
they  are  sensitive,  and,  although  they  are  conscious,  yet  they  do  act 
mechanical ly,  and  that  their  different  states  of  consciousness,  their 
sensations,  their  thoughts  (if  they  have  them),  their  volitions  (if  ihey 
iave  them),  are  the  products  and  eonseijucDces  of  the  mechanical  ar- 
nngeoients.  I  must  contcsa  that  this  popular  view  ia  to  my  mind  the 
only  one  which  can  be  scientifically  adopted.  "We  are  bound  hy  eveiy 
thing  we  know  of  the  operations  of  tlie  nervous  system  to  believe  that, 
when  a  certain  molecular  change  is  brought  about  in  the  central  part 
of  the  nervous  system,  that  change,  in  some  way  utterly  unknown  to 
(u,  causes  that  state  of  consciousness  that  we  term  a  sensation.  It  is 
sot  to  be  doubted  that  the  impression  excited  by  those  motions  which 
give  rise  to  sensation  le:ives  in  the  brain  molecular  changes  which  an- 
swer to  what  Jlaller  called  " veatifjia  return"  and  which  that  great 
^lunker  David  Hartley  termed  "  vih  rati  uncles,"  which  we  might  term 
■ensigcuous  molecular,  and  which  constitute  the  physical  foundation 
of  memory.  Those  same  changes  gave  rise  naturally  to  conditions  of 
nre  and  pain,  and  to  those  emotions  which  id  ourselves  we  coll 
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volition.  I  have  no  doabt  that  is  the  relation  betiveen  the  pfaydd 
processes  of  the  animal  and  hia  mental  processes.  lu  each  case  it  fol- 
lows inevitably  that  these  st3t<?s  of  con^eiousness  can  have  no  tori  of 
relation  of  cailsntion  to  the  motions  of  the  muscles  of  lh«  body.  The 
volition  of  animals  will  be  simply  states  of  emoiion  which  precede  thrff 
actions.  The  only  conclusion,  then,  at  which  there  seems  iiny  good 
ground  for  .arriving  is,  that  animals  are  machines,  hut  that  they  in 
conscious  machines, 

I  might,  with  propriety,  consider  what  I  have  now  said,  as  the  ood- 
dnsion  of  the  observations  which  I  have  to  offer  concerning  AQicul 
antomatism.  So  far  as  I  know,  the  problem  which  we  bave  hitherto 
been  discussing  is  an  entirely  open  one.  I  do  not  know  that  there  ii 
any  rea^^on  on  the  part  of  any  person,  whatever  his  opinions  may  bf, 
that  can  prevent  him,  if  he  bo  bo  inclined,  from  accepting  the  doctriur 
which  I  bave  just  now  put  before  you.  So  far  as  we  know,  nniniili 
are  conscious  automata.  Tliat  doctrine  is  perfectly  eonsistetil  wiib 
any  view  we  may  choose  to  lake  on  a  very  curious  subject  of  sp«cn- 
lalion — whether  animals  possess  souls  or  not,  and  whether,  if  they  pc* 
sess  souls,  those  eodIs  are  immortal  or  not.  The  doctrine  to  which  I 
have  referred  is  not  inconsistent  with  the  perfeclly  strict  and  liiml 
adherence  to  the  Scripture  text  concerning  the  beast  that  perishetli, 
nor,  on  the  other  hand,  so  far  as  1  know,  does  it  prevent  any  onv  from 
entertaining  the  amiable  convictions  ascribed  by  Pope  to  his  untutored 
savage,  that,  when  he  passed  to  the  realms  of  the  blessed,  his  failli 
dog  should  bear  him  company.  In  fact,  all  these  accessory  questi 
to  which  I  bave  referred  involve  problems  which  cannot  be  discii 
by  physical  science  as  such,  as  they  lie,  not  within  the  scnpo  of  {>h 
eul  science,  but  come  within  the  scope  of  that  great  mother  of  uJI 
ence,  Philosophy.  Before  any  direct  answer  can  be  given  npoii 
of  these  questions,  we  must  hear  what  Philosophy  has  to  sjiy  for  a 
against  the  views  that  may  be  held,  I  have  now  laid  these  facta  \f 
fore  you.  I  do  not  doubt  that  that  fate  will  befall  me  which  has 
fallen  better  men,  and  I  shall  have  to  bear  in  patience  the  reitera 
assertion  that  doctrines  such  as  I  have  put  before  you  have  very 
tendencies.  I  should  not  wonder  if  you  were  told  that  my  iiit«n*' 
in  bringing  this  subject  before  you  is  to  lead  you  to  apply  the  duel 
I  have  stated  to  man  as  well  as  brutes,  and  it  will  then  ccrlninlv 
further  stated  that  the  logical  tendency  of  such  a  doctrine  is  Fatili 
^fiiierialism,  and  Atheism. 

Now,  let  me  ask  yon  to  listen  to  another  product  of  that  long 
porience  to  which  I  have  referred.    The  loQ;ical  conaei]iiences  are  v 
imporiani ;  but  in  the  course  of  my  experience  I  have  found  th»l 
were  the  scarecrows  of  fools  and  the  beacons  of  wise  men. 
consequences  can  take  care  of  themselves.    The  only  question 
man  to  ask  is  this;  "Is  this  true  or  is  it  filse?"    No  othor  qn 
can  possibly  be  taken  into  oonslderation  until  that  one  ie  sctilvd. 
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buT)tedly  I  do  hold  that  the  view  I  have  taken  ot  the  relations  be- 
weea  the  phyBioal  ami  mental  fai.-ultie9  of  brutes  applies  in  its  fulluesB 
nd  entirety  to  man ;  and,  if  it  was  true  that  tbe  logical  conscquGnc'en 
f  that  belief  must  land  me  in  all  these  terrible  things,  I  do  not  hcsi- 
Ite  in  allowing  myself  to  be  so  landed.  I  should  conceive  that,  if  I 
efasei),  I  should  have  done  the  greatest  and  most  abominable  violence 
[>  every  thing  which  is  deepest  in  my  moral  nature.  But  now  I  beg 
save  to  say  that,  in  my  conviction,  there  is  no  such  logical  coll- 
ection as  is  pretended  between  the  doctrine  I  accept  and  the  con- 
equeuces  which  people  profess  to  draw  from  il.  Many  years  ago  I 
ad  occasion,  in  dealing  with  the  philosophy  of  Descartes,  and  some 
tber  matters,  to  state  my  conviction  pretty  fully  on  those  subjects, 
nd,  although  I  know  by  experience  how  futile  it  is  to  endeavor  to 
scape  from  those  nicknames  which  many  people  mistake  for  argu- 
lent,  yet,  if  those  who  care  to  investigate  these  matleni  in  a  spirit  of 
aador  and  justice  will  look  into  those  writings  of  mine,  they  will  sue 
ly  reasons  for  not  imagining  that  such  conclusions  c:m  be  drawn  from 
ich  premiseH,  To  those  who  do  not  look  into  these  matters  with 
ftndor  and  with  a  desire  to  know  the  truth  I  have  nothing  whatever 
)  say,  except  to  warn  them  on  their  own  behalf  what  they  do;  for 
ssnredly,  if,  for  preaching  such  doctrine  as  I  have  preached  to  you 
>-Dight,  1  am  cited  before  the  bar  of  public  opinion,  I  shall  not  stand 
Here  alone.  On  my  one  hand  I  shall  have,  among  theologians,  St. 
LUgUBtine,  John  Calvin,  and  a  man  whose  name  should  be  well  known 
>  the  Presbyterians  of  Ulster — Jonathan  Edwards — unless,  indeed,  it 
e  the  fashion  to  neglect  the  study  of  the  great  masters  of  divinity,  as 
lany  other  great  studies  are  neglected  nowadays.  I  should  have  upon 
ly  other  hand,  among  the  philosophers,  Leibnitz;  I  should  have  Pi>re 
lalebranche,  who  saw  all  things  in  God;  I  should  have  David  Hart- 
ty,  the  theologian  as  well  as  philosopher;  I  should  have  Charles  Bon- 
et,  the  eminent  naturalist,  and  one  of  the  moat  zealous  defenders 
Ihristianity  has  ever  had.  I  think  I  should  have,  within  easy  reach  at 
ny  rate,  John  Locke.  Certainly  the  school  of  Descartes  would  be 
here,  if  not  their  master;  and  I  am  inclined  to  think,  in  due  justice,  a 
itation  wouM  have  to  be  served  upon  Emmanuel  Kant  himself.  In 
DCh  society  it  may  be  better  to  be  a  prisoner  than  a  judge;  but  I 
rould  ask  those  who  are  likely  to  be  influeneed  by  the  din  and  clamor 
rhlch  are  raised  about  these  questions  whether  they  are  more  likely 
»  be  right  in  assuming  that  those  great  men  I  have  mentioned — the 
Ithers  of  tbe  Church  and  the  fathers  of  philosophy — knew  what  tliey 
'ere  about,  or  that  the  pigmies  who  raise  this  din  know  better  than 
key  did  what  they  meant.  It  is  not  necessary  for  any  man  to  occupy 
iMelfwilh  problems  of  this  kind  unless  he  so  choose.  Life  is  fiill 
Hbgh,  filled  amply  to  the  brim,  by  the  performance  of  its  ordinary 
Btios ;  but  let  me  warn  you,  let  me  beg  you  to  believe  that  if  a  man 
eot  to  give  a  judgment  upon  those  great  questions;  siill  more,  if  he 
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iL^siimc  to  himself  the  resprinslMlity  of  attaching  pniso  or 
his  fellow-men  for  the  ju<lgmciits  which  they  may  ventnre  to 
I  say  that,  uolces  he  would  commit  a  aiu  more  grievous  thu  aoat  of 
tlie  breaches  of  the  Decalogue,  let  him  avoi'l  a  Laxy  reliuM«  npoa  tkt 
inrorm&tion  thiit  ie  gathered  by  prejudice  and  filtered  throagfa  ymnimL 
Let  him  go  to  these  great  ^oureea  that  are  open  to  him  u  to  mry 
one,  and  to  no  man  more  open  than  to  an  Engliahnuin ;  Ivt  bin  ^ 
book  to  the  facts  of  Nature,  and  to  the  thongbta  of  tbose  wiie  wn 
who  for  generatjona  pait  have  been  the  Inierpretera  of  Jf  atitf*. 


TTXDALL'S  RELATION  TO  POPtTLAR  SCIEXCB" 


Br  PBoriuo*  BCLUQOLTS.' 

THE  awakening  deure  for  BCientific  instruction,  erer  finding 
expression  among  the  educated  claBsea  of  all  Kuropean  coanU 
we  must  consider  not  merely  as  a  striving  after  new  forms  of 
ment,  or  a  mere  empty  and  barren  curiosity ;  it  is  rather  a  well-jl 
tified  intellectual  necessity,  and  is  in  close  coooection  with 
important  apringa  of  mental  development  in  these  times.  Tbei 
sciences  have  become  a  powerful  influence  in  the  formation  of  ll»  W 
cial,  industrial,  and  political  life  of  civilized  nations,  not  only  from  t 
bet  that  the  great  forces  of  Katare  have  been  sulioidiiiat«d  tu 
aims  of  man,  and  have  supplied  him  with  a  host  of  new  mraat 
attain  them  ;  though  this  mode  of  their  action  is  sufficiently  importaM 
that  the  statesman,  the  historian,  and  the  philosopher,  as  well  M  iht 
mantifactnrcr  and  the  merchant,  cannot  pn^s  without  participaUoD  ia 
at  least,  the  practical  results;  but  because  there  is  another  form  of 
their  action  which  goes  much  deeper  and  fui'ther,  though  it  lN^ 
haps,  more  slow  in  manifesting  itself;  I  mean  their  loflnenoa  in  iht 
direction  of  the  intellectual  progress  of  humanity.  It  has  oftea  biA 
said,  and  even  brought  as  a  charge  against  tlie  natural  sci>  i  ' 
1  hrough  them,  a  schi«m  (Zu'ie-fpalt)^  formerly  unknown,  haa 
ducej  into  modem  education.  And,  indeed,  there  is  truth  in  tliia. 
schism  M  perceptible;  yet  such  mnst  mark  every  new  step  of 
lectual  development  wherever  the  Xcw  has  become  a  power,  and 
question  to  be  settled  is,  the  definition  of  it«  just  claims,  as 
the  just  claims  of  the  Old.  The  past  progress  of  oducaUoD  of  civil' 
natinos  has  had  its  central  point  in  the  study  of  langtiAgc  LsoKtUfl' 
is  the  great  instrument  through  poaseseion  of  which  man  is  moM 
tinctly  separated  from  the  lower  animals ;  through  use  of  which  hs  il 

'  From  the  prefaoe  to  the  reiwiiilj-publiebed  Gemiao  rrMiElalton  o*  TjvdUTt ' 
menu  of  .ScImicb,"  reiis«d  by  tbe  writer,  ProC  Helmholt*.  for  A'« 
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able  to  ahai  e  the  experience  and  knowledgi;  of  other  iadiviiiuals  of  his 
time,  as  abto  those  of  past  generations;  without  which  each  man 
woatd,  like  the  lower  animals,  be  limited  to  hie  instinct  and  to  his  own 
particiilnr  exptrienco.  That  therefore  the  improvement  of  language 
was  fonnerly  the  first  and  most  necessary  work  of  a  growing  race,  and 
thut  the  most  refined  perfection  of  its  comprehension  and  its  use  is, 
and  must  ever  be,  the  primary  problem  in  the  education  of  each  indi- 
vidual, is  undoubted.  The  culture  of  modern  European  nations  has  a 
peculiarly  intimate  connection  with  the  study  of  the  remains  of  an- 
tiquity ;  and,  thereby,  directly  with  the  study  of  language.  With  the 
Utter  study  was  associated  that  of  the  forms  of  thought,  which  are 
coined  in  speech  ;  logic  and  grammar,  that  is,  according  to  the  origi- 
nal meaning  of  the  words,  (he  art  of  speaking  and  the  art  of  writing, 
both  taken  in  the  highest  sense,  have  therefore  been  hitherto  the  nat- 
ural hinge-points  of  mental  education, 

Bnt  while  language  is  the  moans  of  handing  down  and  preserving 
truth  once  recognized,  we  must  not  forget  that  its  study  teaches 
nothing  as  to  how  fresh  truth  is  to  be  found.  Similarly,  logic  showa 
hovr,  from  the  proposition  which  forms  the  major  of  a  syllogism,  con- 
clusions are  to  be  drawn  ;  but  it  can  tell  us  nothing  as  to  whence  this 
proposition  has  come.  He  who  will  convince  himself  of  its  independent 
truth  must,  on  the  other  hand,  begin  with  knowledge  of  the  individual 
cases  which  fall  under  the  law,  and  which  afterward,  if  this  have  been 
established,  may  doubtless  also  be  accepted  as  deductions  from  the 
law.  But  only  where  a  knowledge  of  the  law  is  one  which  has  been 
oommnnieated  by  others,  docs  it  actnally  take  precedence  of  knowl- 
edge of  the  deductions,  and,  in  such  a  case,  the  treatises  of  the  old 
formal  logic  assume  their  undeniable  practical  importance. 

Thus  all  these  studies  do  not  themselves  lead  ns  to  the  proper 
source  of  knowledge — do  not  bring  us  face  to  fae«  with  the  reality 
which  we  seek  to  know.  There  is  therefore,  undoubtedly,  a  danger  in 
commnnicating  to  each  one,  by  preference,  a  knowledge  the  source  of 
which  he  has  not  personally  contemplated.  Comparative  mythology 
and  the  criticism  of  the  metaphysical  systems  can  tell  a  great  deal 
of  how  figurative  word-expression  has  in  lime  been  exalted  to  the 
import  unci-'  of  real  knowledge,  and  even  become  valued  as  ultimate 
wisdom. 

While  fully  recognizing,  then,  the  significance  (not  to  be  sufficiently 
appreciated)  of  the  finely-elaborated  art  of  communicating  the  ac- 
quired knowledge  of  other?,  and  receiving  in  return  such  communica- 
tions from  others,  in  regard  to  the  mental  improvement  of  our  race  ; 
while  also  recognizing  the  importance  attaching  to  the  contents  of  the 
clftSfiical  writings,  for  the  cultivation  of  the  m0r.1l  and  o?8thelic  senti- 
ments, for  the  dcvelo|Hncnt  of  an  intimate  knowledge  of  human  feel- 
ings, conoepiions,  and  conditions  of  culture;  we  must  yet  hold  that  an 
tmportaDt  element  is  wanting  from  the  exclnsively  literary-logical 
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mode  of  cdut-iktiou ;  and  that  is  tlie  methodical  diBciplioe  of 
livity  by  which  we  reduce  the  i;oDruBed  tnatcnat  which  meots  uo 
the  actual  world,  apparently  (at  first  sight)  ruled  by  wild  chance  ml 
lhaii  reasoD,  to  clear  coneepliou,  and  therehy  make  it  fit  for  expnti! 
in  speech.  Such  an  art  of  observation  auil  eKpcrimcDt,  tnethodica 
developed,  we  have  hitherto  found  in  the  natural  sciences  alone-  xtA 
our  hope,  that  the  psychology  of  iuJividualu  and  peoples,  willi  lb« 
practical  ecienccE  of  ediicatioii  and  of  social  and  political  govcrnmroi 
based  upon  it,  will  attain  the  same  end,  can  oaly  be  fulfilled  in  m  di» 
taut  future. 

This  now  enterprise,  prosecuted  by  untural  science  on  new  pslU 
has  quickly  enough  yielded  fresh  and,  of  their  kind,  aDheard-<)f  rr^ulii, 
evidt:ncing  what  achievements  human  thought  is  capable  of,  whrit  ii 
can  go  the  whole  way  from  the  facts  to  the  full  knowledge  of  tbv  Is* 
under  favorable  conditions,  testing  and  knowing  everj' thing  for  ilnli. 
Tlio  simple  relations,  especially  those  of  ino^anic  Nature,  |>erinil  of 
our  possessing  such  a  penelraling  and  accurate  knowledge  of  tbrir 
laws,  such  lar-readuiig  deduction  of  iuferences  from  ihi-m.  ami  l^t 
testing  and  verification  of  these  by  such  an  exact  reference  in  firi, 
that,  with  the  systematic  unfolding  of  such  conceptions  (e.  g.,  with  tlie 
deduction  of  astronomical  phenomena  from  the  law  of  gmvitaliaD), 
there  is  hardly  any  other  edifice  of  human  t.houglit  which,  for  »liici 
logic,  certainty,  correctness,  and  product iveness,  can  at  all  he  cm- 
pared  with  it. 

I  point  out  these  relations  merely  with  the  view  of  showing  in  wta 
sense  the  natural  sciences  are  a  new  and  essential  element  of  hunH 
education  ;  of  indeetrnclible  importance,  also,  for  all  further  diMli  i- 
ment  of  this  in  the  future  -,  and  that  a  complete  education  <if  the  imI> 
vidua!  man,  as  of  nations,  will  no  longer  be  possible  witboot  ■  iinivn 
of  the  past  literary-logical  with  the  new  natnral-acience  dimtioiiof 
study. 

Now,  the  majority  of  the  educated  hitherto  have  bei-ii  insIrtKW 
only  in  the  old  way — hare  hardly  at  all  come  into  contact  with 
work  of  thought  in  natural  science  ;  at  the  most,  perbapn,  a  little 
mathematics.  'It  is  men  of  this  kind  of  education  that  our  gOT 
meats  appoint,  by  preference,  to  educate  our  children,  to  maio 
reverence  for  moral  order,  and  to  preserve  the  treasures  of  koow 
and  wisdom  of  our  forefathors.    It  is  they,  too,  who  must  or 
the  changes  in  the  mode  of  education  of  the  rising  generation  ;  w 
such  changes  are  required  they  must  bo  encouraged  or  citmpcl 
thereto  by  the  public  opinion  of  the  intelligent  classes  uf  lh»-  w*^ 
community,  both  men  and  women. 

Apart  from  the  natural  impulse  of  every  wann-hcartpd  man  to  I 
others  to  that  which  he  has  found  to  be  true  and  right.  thrn>  will 
in  every  friend  of  natural  soienoe  a  strong  motive  to  •haro  ia 
Work,  ill  the  reflection  that  the  fiuther  development  of  tbcM 
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mselves,  tLe  unfoMinj,'  of  their  iuBiK'nce  on  human  education,  and, 
ID  £ir  as  they  are  a  uecjttssnry  element  of  this  ediicniiou,  the  healthi- 
lesa  of  the  future  mental  development  of  the  [icople,  depend  on  an  in- 
light  being  afforded  to  the  educated  classes,  into  the  nature  and  the 
■esults  of  scientitic  investigation,  such  as  is  generally  possible,  without 
I  personal  engrossing  occupation  with  these  subjects. 

And. in  proof  that  the  need  of  snch  au  iuaight  is  fell  even  by  those 
ivho  have  grown  up  under  the  predominant  linguistic  and  literary  111- 
itruelion,  may  he  cited  the  Iart;e  number  of  popular  hooks  of  natural 
leience  annually  published,  and  the  eagerness  with  which  lectures  of  a 
)opnlar  character  on  subjects  in  natural  science  are  attended. 

It  lit-s  in  the  nature  of  the  case,  however,  that  the  essential  part  of 
Jus  want,  owing  to  the  depth  of  its  roots,  is  not  easily  satisfied.  It  is 
Tue  that  what  science  may  have  established  and  wrought  out  in  solid 
vaults  can,  by  intelligent  compilers,  be  put  together  and  bronght  iiito 
lOitable  form,  so  that  a  reader  without  previous  knowledge  of  the  sul^ 
|eot  may,  with  some  perseverance  and  patience,  understand  it.  But 
lach  a  knowledge,  limited  to  the  actual  results,  is  not  properly  that 
chtcb  we  have  in  view.  These  books,  indeed,  compiled  with  the  best 
mentions,  often  lead  into  devious  paths.  To  prevent  weariness,  they 
oust  seek  to  rivet  the  attention  of  the  reader  by  an  aocumulation  of 
lariosities,  whereby  the  image  of  science  is  rendered  quite  false.  One 
rften  feels  this  when  the  reader  heglns  from  his  own  impulse  to  tell 
rbat  he  has  considered  important.  Then  there  ai-e  the  further  objefr 
ions  that  the  book  can  give  only  word-descriptions,  or,  at  the  most, 
Irawings  representing  more  or  less  imperfectly  the  things  and  pro- 
esses  of  which  it  treats;  and  that  the  reader's  power  of  imaginatian 
t  thereby  subjected  to  a  much  greater  strain,  with  much  Ic^ts  saiisfac- 
ory  results,  than  that  of  the  investigator  or  student  who,*in  museum 
lollections  and  laboratories,  sees  the  things  before  him  in  their  living 
eality.  A  portion  of  the  dillieulties  named  may  readily  be  obviated 
n  popular  lectures,  if,  at  least,  some  objects  or  experiments  can  be 
Ibown :  the  opportunities  of  doing  so  in  Germany,  hitherto,  have  been 
Oostly  very  limited. 

It  appears  to  rae,  however,  that  it  is  not  so  much  a  knowledge  of 
results  of  scientific  iuvesiigations  in  themselves  that  the  most  intelU- 
jent  and  well-eduoated  of  the  laity  ask,  but  rather  a  perception  of  the 
mental  activity  of  liie  investigator,  of  the  individuality  of  his  scien- 
lific  procedure,  of  the  aims  at  which  he  strives,  of  the  fresh  point  of 
ftCT  which  his  work  affords  in  reference  to  the  great  problems  of  hu- 
nan  existence.  There  can  hardly  be  any  thing  of  all  this  in  the  proj>- 
trly  scientific  treatment  of  scientific  objects;  on  the  contrary,  the 
levere  discipline  of  the  exact  method  requires  that,  in  scientific  trea- 
Hhs,  only  that  be  spoken  of  which  is  surely  ascertained,  hypothesea 
mly  where  equivalent  to  the  proposal  of  questions  for  further  invee- 
ligation,  a  certain  answer  to  these  appearing  probable  from  the  next 
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progrosa  of  the  research.    A  natural  ]irud<?iice  rccomtuvtide  great  ri^ 
ill  this  conoectioB.    For  it  ie  pretty  much  the  6aiu6  to  tlic  gitatn 
number  evcu  of  tlic  iostructcd  bearers  vrlicther  u  mat]  of  srioncr  tiiii 
"  I  know,"  or  "  I  suppose ; "  they  only  ask  after  the  result  unil  iht  lu- 
tliority  by  which  It  is  sapported,  not  the  grounds  or  the  donbu.   It  i> 
tliiix  not  to  be  wondered  at  if  earnest  iureeligaf  urs  do  not  vtillin^lT 
«liock  the  confidence  of  their  readers  in  what  the  fonin-'r  may  ilitiiL 
true  and  demonstrable,  by  the  enumeralion  of  ideas  of  the  eorrecIocH 
of  which  they  do  not  feel  themselves  quite  secure.    These  may  be  ru; 
probable,  and  may  be  expressed  with  over  bo  much  prudenee  and  tin- 
ful  guardedncBB ;  they  Btill  expose  him  who  utters  them  to  the  duug't 
of  vexatious  misrepresentation. 

It  is,  further,  not  to  be  overlooked,  that  the  peculiar  discipline  of 
Bcientifio  thought  which  is  necessary  for  the  most  abstract  and  ric'^^ 
ou3  grasp  possible  of  newly-found  ideas  and  laws,  and  for  the  piirilii-i- 
tion  from  all  accidents  of  the  sensuous  order  of  phenomena,  nlw 
with  the  habitual  reaidenco  of  the  mind  among  a  circle  of  idi-a*  in 
removed  from  general  interest,  ib  not  a  quite  favorable  prc-par»tiie 
for  a  popular  intelligible  expogiliou  of  the  insights  obtained,  t<i  ln'or' 
era  wlio  have  not  hud  the  like  discipline.  For  this  task  there  'n  inihri 
required  an  artistic  talent  of  exposition,  a  certain  kind  of  elo^i;euM. 
The  lecturer  or  writer  must  lind  generally  accessible  slaad-fioinl*  {tm 
which  he  may  call  forth  new  rejirescutations  with  the  most  vixiJitit- 
tinctness,  and  then  allow  the  abstract  principle,  which  he  scrU  to 
make  intelligible,  to  derive  from  these  concrete  life.  This  is  >lianf< 
an  opposite  mode  of  treatment  to  that  which  obtains  in  scientific  tn»- 
Uses,  and  it  can  readily  be  understood  that  the  men  nre  rare  vliDin 
equally  fitted  for  both  these  kinds  of  iutclleclual  labor. 

Owing  ft  all  these  circumstances,  a  sort  of  dividing  wall  Ia  xtMti 
between  the  men  of  science  and  the  laity  who  might  obtain  insltnctim 
luid  guidance  from  them.  That  many,  and  indeed  some  of  the  iim«! 
able,  investigators  have  the  qualities  and  peculiarities  belonging  lo 
abstract  work  is  natural,  and  will,  in  each  individual  case,  he  at 
willingly  excused.  I  have  here  merely  to  guard  Bgunet  the  revtml 
of  this  relation,  as  if  the  defects  named  were  necessary,  or  at  all 
stituted  a  prerogative. 

The  compilers  can  give  no  help  in  those  directions  where  ibc 
nal  thinkers  have  neglected  or  avoided  expressing  themselves, 
much  the  more  gratifying  is  it,  I  consider,  in  such  a  state  of  lliin 
when,  among  those  who  have  shown  the  highest  Ability  fur  oripi 
scieniificj  work,  there  is  found,  at  times,  a  man  like  Tyndnll,  fall 
enthusiasm  for  the  problem  of  making  the  ncwly-acquin-d  insi^t^B 
outlooks  of  his  science  available  for  the  wider  circle  of  the 
and,  at  the  ^ame  lime,  endowed  with  other  qualities  which  snr 
Kcci'ssary  conditions  of  success  toward  this  end,  eloquence  and 
of  lucid  cxpoBition. 
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III  Eiiglund  the  custom  of  popular  scientific  lectures  has  been  much 
longer  iu  existence  than  iu  Gerinuny.  Siuce  the  coastitiition  of  the 
Bnglish  uoLversities  is  very  different  from  ours,  fewer  individuaU  are 
ihere  in  a  position  to  prosccucc  scieutilic  research,  or  give  scienlitio 
instructioti  to  reguhirly  prfpared  scholars,  as  their  life-calling.  This 
^encrallj'  mskee  it  much  more  dilficult  for  individimls  to  go  deeply 
into  a  special  department  of  study,  though  genius  of  course  every- 
iphere  breaks  through  these  atid  other  hindrauces.  The  same  circnm- 
itance  has,  on  the  other  hand,  maintained  a  closer  connection  of  the 
ivorkers  in  science  with  uU  other  classes  of  the  population,  and  incited 
:o  a  more  liberal  care  for  the  instruction  of  the  ptudcnt  not  regularly 
irained.  While  this  has  hitherto  been  quite  rare  in  Germany,  there 
have  long  been  in  England  solid  and  well-furniahcd  institutions  for 
;be  purpose. 

In  the  two  circumBtanoes,  first  that  in  England  courses  of  a  nioder- 
ite  number  of  connected  lectures  cau  be  delivered,  and  secondly  that 
:hiB  can  be  done  in  buildings  well  suited  for  domonstralious  and  ex- 
periments of  every  kind,  there  is  a  great  advantage  over  the  general 
JUBtom  in  Germany,  where  each  lecturer  only  delivers  one  lecture. 

Now,  it  is  intelligible  that  during  the  seventy  years  since  this  state  • 
>f  things  has  arisen,  and  under  so  much  more  favorable  estcmal  con- 
litions,  the  EngliBh  public  have  educated  their  lecturers,  and  the  lect- 
irers  their  public,  much  better  tlian  has  hitherto  been  the  case  in 
Germany.  The  Royal  Institution  has  had,  among  its  professors,  two 
Ben  of  the  first  rank.  Sir  Ilumplirey  I>avy  and  Faraday,  who  have 
;ooperated  to  that  end.  At  present  Prof.  Tyndall  is  held  in  peculiarly 
ligh  esteem,  both  in  England  and  in  the  United  States,  on  account  of 
lis  talent  for  popular  expositions  of  scientific  subjects.  Any  one  who 
a  conscious  within  himself  of  the  gift  and  the  power  of  working  in  a 
jarticular  direction  for  the  mental  development  of  humanity,  haa 
isually  a  pleasure  in  such  activity,  and  is  ready  to  devote  to  it  a  good 
ihare  of  his  time  and  his  enei^ies.  This  is  especially  the  case  with 
f*rof.  Tyndall,  He  has,  therefore,  remained  true  to  his  post  at  the 
iloyal  Institution,  though  other  honorable  posts  have  been  offered  him. 
iiit  it  would  be  quite  an  erroneous  conception  lo  think  of  him  merely 
18  the  able,  popular  lecturer;  for  the  greater  part  of  his  activity  hu 
ilwuys  been  given  to  scientific  investigation,  and  we  owe  to  him  n 
leries  of  (in  part)  highly-original  and  remarkable  researches  and  dis- 
Mveries  in  physics  and  physical  chemistry. 

In  his  discourse  "  On  the  Scientific  Use  of  the  Imagination,"  deliv- 
pred  before  the  British  Association  at  Liverpool,  Prof.  Tyndall  has 
fiven  a  peculiarly  characteristic  description  of  his  manner  of  intel- 
ectual  working.  There  are  two  ways  of  searching  out  llie  system  of 
BWB  in  Nature — that  of  abstract  ideas,  and  that  of  thorough  esperi- 
aenlal  research,  Tlie  former  way  leads  ultimately,  through  mathe- 
oaiical  analysis,  to  an  accurate  quantitative  knowledge  of  the  phe- 
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iirjniL'nfi.    But  il  can  only  nilrance  where  llie  oUicr  has  already, « 
some  intasure,  opened  up  the  region,  i,  e,,  given  au  Indnctive  knowlt«lgtf 
of  ibe  InwH,  at  least,  for  some  groups  of  the  pbeuomena  belooging  U 
it,  fiu'l  the  point  ia  merely  the  testiug  and  cleating  up  of  the  nlrwady- 
found  laws,  the  passage  from  them  to  the  laat  and  most  general  Uirii 
of  the  region  in  question,  and  the  complete  unfolding  of  their  con 
qnenees.    Tliis  other  way  leads  to  a  rich  knoiFledge  of  the  hehuv' 
of  natural  sulistnucos  and  forces,  in  which  at  first  the  law-elemeul 
recognized  only  io  the  fonn  in  which  urliEtG  perceive  it,  through  Tir 
seusuoua  contemplation  of  the  type  of  its  action,  in  order  to  a  U' 
working  out  of  it  in  the  pure  form  of  an  idea.    These  two  eidoa  of 
physicist's  work  are  never  quite  separate  from  each  other,  thoui;h  X 
liraes  the  diversity  of  individual  gifts  will  adapt  one  man  for  mot 
matical  dednction,  another  for  the  inductive  activity  of  experimeii 
tion.    Should  the  first  method,  however,  become  wholly  divorced  &oBl 
actual  observations,  it  falls  into  the  danger  of  laboriously  building 
caBtles  in  the  air,  ou  nnetable  foiiniUtions,  and  of  not  finding  the  poinl4. 
at  whii'h  il  may  verify  the  agreement  of  its  deductions  with  fncU  Thi 
second,  on  the  other  hand,  would  lose  sight  of  the  proper  niui  of  ici- 
ence,  if  it  did  not  work  toward  ultimately  bringing  its  observatiirni 
into  the  precise  fura  of  the  idea. 

The  tirst  discovery  of  laws  of  Nature  previously  unknown,  thai 
is,  of  new  forms  of  likeness  in  the  course  of  apparently  unconiirrK^ 
phenomena,  is  a  matter  of  sense  (taking  the  word  in  its  widest  moaiiincV 
and  must  nearly  always  he  accomplished  only  by  comparison  of  no- 
merouB  aensuons  perceptions.  The  perfection  and  puriUcatiou  of  thw 
whicli  has  been  found  fall  afterward  under  the  working  of  the  Jt-dui^ 
live  method  of  thinking,  and  preferentially  of  ranthemaiical  analyus. 
as  the  final  question  is  ever  about  ecjuality  of  quantities. 

Now,  Mr.  Tyndall  is  par  excelkin'f  an  e.-cperimenter;  he  forms  lii' 
generalizations  from  extensive  observations  of  the  play  of  natnnJ 
forces,  and  carries  over  what  he  has  seen,  in  some  caan  lo  tlie  pft^^ 
est,  in  others  to  the  smallest  relations  of  spate  (ns  appenrxil  in  ik\ 
lecture  referred  to).  It  is  quite  a  mistake  to  consider  what  he  Mil* 
imagination  as  mere  fancy  {Phnnlngterci).  It  is  exactly  the  oppoaiU 
that  is  meant — full  sensuous  contemplation.  To  this  mode  of  wrk* 
ing  is  evidently  lo  he  attributed  the  clearness  of  his  lectnres  on  plij* 
ical  phenomena,  as  also  his  success  as  a  popular  lecturer. 
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HB  AMEBlCAy  BCreSTIFIO  ASSO- 
OtATTOy. 

HE  Americiin  AMooiation  for  the 
Advancement  of  Saioiiu<3  bold  itB 
twenty-third  mooting  nt  Hartfiird,  in 
August,  under  tho  presidency  of  Dr. 
Le  CoDte,  with  a  very  good  tilCenilanoo. 
Thd  address  of  the  retiring  president, 
Prof.  Levering,  was  no  elabornte  and 
able  docament,  devoted  to  the  discQS- 
eirm  of  promincDt  qnestionB  in  modem 
physics;  and  a  largo  number  of  luiscel- 
laneons  papers,  of  the  usanl  intereat, 
were  oontribated  to  the  proceed ings. 
Bnt  while  the  Hartford  inouting  was  one 
of  average  interest,  in  respect  of  the 
amount  and  quality  of  its  scientifio  work, 
it  was  especially  important  in  relation 
to  the  history  of  the  doroostio  manage- 
tnoDt  of  the  Association.  The  consti- 
tution was  revised,  and  the  revision  had 
reference  to  old  and  roillcal  dilScnlties 
in  the  organization.  As  the  Amuriran 
Aasooiftlioti  is  the  leading  repreBetitativo 
of  the  interests  of  American  Bcience, 
and  OS  there  U  not  a  littto  misiipproben- 
sioQ  on  the  part  of  the  public  regarding 
its  nims  and  policy,  it  will  bo  desirable 
to  give  a  brief  accoont  of  its  origin  and 
oiiBracter,  that  the  import  of  the  recent 
changes  rnay  be  mado  intelligible. 

The  usefalncBB  of  organizatioDa  for 
the  promotion  of  acientifio  objects  is 
nowhere  questioned.  It  is  indinpensa- 
ble  that  scientific  men  should  associate 
in  order  to  carry  on  their  work,  and 
Bi>cietiea  devoted  to  acientifio  objects, 
gonernl  and  special,  have  accordingly 
aprunc:  op  within  the  last  two  centuries 
in  nil  the  leading  civilized  nations.  The 
aitronoraers,  the  botanists,  the  geolo- 
gists, the  zoologists,  the  chomista,  hnve 
all  hod  their  societies  for  the  promo- 
tion of  research  und  the  eslcnsion  of 
knowledge  in  their  respective  di-pnrt- 
nents,  while  other  institutions  tinve 
ed  at  the  sacne  ends  by  more  compre- 


hensive plans  of  organization.  Thesofls- 
Bociations  naturally  eonHnod  their  meni- 
bcrship  to  the  cultivators  of  special 
oi'iginal  research  in  their  several  de- 
partments. But,  with  the  rapid  growth 
of  soience  in  Inter  years,  with  the  nml- 
tipliciition  of  its  interests  und  the  rec- 
ognition of  thoir  powerful  bearing  upon 
public  wolreroi  it  began  to  bo  seen  that 
the  old  organizations  wore  inadequate 
to  the  general  wants,  and  that  now  as- 
sociations must  be  called  into  existence 
holler  adapted  to  meet  them.  One  of 
the  earliest  e<ipreasions  of  this  tendencj 
was  seen  in  the  formation  of  the  ''  Brit- 
ish Association  for  the  Advancement  of 
Science,"  which  was  established  in  1*31, 
nod  held  its  first  meeting  at  York,  un- 
der the  presidency  of  Earl  Fitzwilliam, 
F,  R.  8.  It  waa  to  be  of  a  migratory 
character,  holding  its  annuiU  sesfions 
io  different  towns;  and  it  admitted  to 
meuibership  all  who  uttondod  the  first 
meeting,  and  in  general  all  members  of 
scientific  societies,  sclcntitio  professors, 
and  those  devoting  themselves  in  any 
way  to  the  promotion  of  scientific  ob- 
ject!). There  was  obvionsly  no  intention 
that  membership  of  the  British  Aaao- 
ciation  was  to  be  ascd  or  construed  in 
the  way  of  valuable  indorsement  of  aci- 
entiRc  position.  The  objects  to  be  at- 
tained wore  general,  and  by  no  moans 
the  least  of  them  was  to  act  Qpon  the 
pnblic  mind  in  such  a  way  as  to  awaken 
a  tsete  for  soicntiiio  pursuits,  to  difluse 
information,  and  incite  on  increasing 
interest  in  acientiftQ  matters.  The  aim 
of  the  organization  was  thns  stated  in 
the  constitution :  "  The  Association  con- 
templates no  interference  with  the 
ground  occupied  by  other  institutions. 
Its  objects  are— to  give  u  stronger  im- 
pulao  and  a  more  systematic  dirertioti 
to  scientific  inquiry ;  to  promote  Ihe  in- 
tercourse of  those  who  cnltivato  sirienao 
in  different  parts  of  the  British  Empire, 
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with  one  imothor,  and  with  foreign  phi- 
losoiibera ;  lo  ubtdin  a  more  genernl  nt- 
teQUiin  to  ibe  ulijecta  nf  science,  and  tlio 
removal  of  nnj  diiindvnntftgea  of  a  pub- 
lio  kind  which  impede  ita  proj^reBB," 

Two  clasasB  uf  iiialitutioDfl  for  the 
pronxitioD  <>f  Bclence,  liaviog  the  Bonie 
generfil  object,  bnt  working  by  differi'nt 
metbods,  wuro  thus  in  opemlian  in  Eu- 
rope wboD  the  qucBtion  aroae  of  roiming 
a  scientilio  association  in  this  coimtry. 
Bnt  the  cironniBtiUiccs  were  so  dillorent 
here  ua  to  occasion  perplexity  at  the 
ontBct  ID  regard  to  ita  pinn.  In  England, 
France,  and  Germany,  there  are  old  in- 
stiliitionB  of  high  cliaracter,  like  the 
Rojal  Society,  tho  French  Academy, 
and  the  lendiiip  univcraities,  which  carry 
out  a  stringent  Byatein  of  diicriioina- 
lions  in  regard  to  the  claims  and  poai- 
tioa  of  scioDtilic  men,  and  whose  lionors 
ore  90  didicolt  of  attninmcDt  that  thcry 
become  passports  of  character  throagh- 
ont  tiie  world.  There  were  no  such 
venerated  and  aatlioritatire  eatablisb- 
nieuts  in  iWut  country ;  and,  when  it  was 
cootemplatud  to  enter  upon  the  organ- 
ixation  of  U  prominent  and  |«rmaD(!Dt 
society  for  the  promotion  of  science, 
there  a  ero  grave  apprehensions  that,  in 
tlic  abaenco  of  estnbliabed  testa,  sach  a 
body  wootd  bo  inundated  with  inferior 
and  incompetent  men  who  would  de- 
grade ita  standards,  impede  ita  trnc 
wort,  and,  perhaps,  pervert  it  to  an- 
worthy  objects. 

The  Assoclutionof  American  Geolo- 
gials  and  Natnraliets  was  eatublishod 
aliout  1840.  ten  yeara  after  the  British 
Association.  The  geological  surveys 
undertaken  by  the  different  Stales  ren- 
dered meetings  of  those  engaged  in 
Uiem  very  nec^sEary,  for  comparisons, 
discussions,  Bvslem.ttio  effort,  and  the 
attempt  at  some  common  bnaia  of  jieo- 
logical  classifi cation.  Very  naturslly 
it  was  a  sooiaty  of  working  men — of 
Actual  inveBtigators — ^ood  aimed  at  i>b- 
jecls  n-hich  belonged  to  the  province 
of  orifrinal  inquiry.  In  1848  this  so- 
«i«ty  KM  retioastroeted,  and  merged  in 


a  new  orgnnitatlon  called  the  Amcdou 
AMociatlon  for  the  Adviinc«ioeU  of 
Science,  its  first  meeting  being  bcM  is 
Philadelphia,  undtr  tbe  prMideney  of 
William  C.  Eedfield.  Esq.  In 
chau{;e  the  oH^al  society  wns  uid< 
in  lis  scope,  and  conformed  lo  the  gdi' 
era!  plan  of  the  British  Assoculion.  lU 
objects  are  thus  slated  in  the  coo«i- 
tution;  "The  objects  of  the  ABaodk 
tion  are,  by  periodical  and  mign'n 
meetings,  to  promote  inlercoursv 
tween  those  who  ore  cnllivnting  scic 
in  different  parts  of  the  Unit«d  Sla' 
to  give  a  stronger  and  more 
impulse  ond  a  more  eystematio  dlrc^ 
tion  to  scientific  research  in  our  oou- 
try;  and  to  procure  for  the  labors dT 
scientific  men  increased  facilities  and  I 
wider  nseftilness." 

In  comparing  the  statemroU  of  th* 
oiijecls  of  tbe  two  AEsociationa,  it  fill 
be  seen  that  they  are  in  certain  rrf|»iii 
identical,  the  English  pbra&coli>gT  iK>iEg 
adopted  by  the  founders  of  the  Atncri' 
can  Association  to  indicate  its  piiri>o«fc 
But  the  American  organization,  iii  l' 
presentation  of  its  objects,  omiKcd 
essential  featnra  of  tbe  English,  rcmd 
ing  itself  qtiite  strictly  to  the  prwaotioa 
of  the  interests  of  scientifio  men 
inveatigator^i,  and  omitting  the  Englilli 
phrase,  "  to  obtain  a  niore  gcDernl  at- 
tention to  the  objects  of  science,  ftnil  t 
removal  of  any  di^advnnlages  ofn  |>ul- 
lic  kind  which  impede  its  progri-e*."  1b 
Q  land  preCminentiy  of  pc.pular  inatis- 
tiona,  the  new  organization  wo*  It* 
popular,  in  aim  and  spirit,  tban  its  ill- 
eign  prototype — nn  anomaly  which  find! 
its  explanation,  as  we  hAve  seen,  in  tlit 
clrcamstaDces  tmdcr  whioh  Amtdoft 
Bciontilic  men  were  laboring. 

How  early  tliis  feeling  wm  raM* 
tained,  and  how  serious  wera  ilio 
prohensions  to  which  it  gaic  ri*r, 
well  attested  by  tbe  fullowiiie  j 
sago  from  the  address  of  Pnif,  tin 
before  the  Aasodation  ■!  Albssy  is 
1S5].     No  man  oould  q>cak  witk 
more  authority,  aa  be  w«t  utwns  * 
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(1  presided  over  its  tliird, 
fiflh  meetings.  lie  stiid: 
en  tTio  etfort  waa  first  made  to 
blish  a  general  American  Associn- 
for  tho  Promotion  of  Science,  it  ta 
lin  that  it  met  nitli  considoraljle 
mtion.    Thiire  were  vnrious  Von- 

Er  this.  From  close  coraraanica- 
ith  many  who  are  now  active 
rs  of  tlie  Association,  I  knotr 
this  fuor  prevailed  over  their 
IS  of  the  iisefnloess  of  auoh  an  in- 
tion.  The  opposition  came  not 
3  fnira  those  who  wore  habitnnlly 
orrative,  than  from  those  who,  be- 
earnest  in  regard  to  the  progress 
iteocc,  are  usually  in  favor  of  all 
ressive  measures.  It  proceeded 
\  no  ander-estiinate  of  the  strength 
lb  there  wm  among  the  cnltirators 
cience.  Some  of  ne  had  studied 
workings  of  the  British  Associa- 
AaA  had  been  convinced  of  the 
late  necessity  for  the  attendance 
i  from  year  to  year  of  the  men  of 
nnivcrsities,  to  give  tone  to  the 
oedinga,  and  were  alarmed,  per- 
,  at  the  forays  into  the  domains  of 
loe,  which  had  there  been  witnessed 
)me  of  the  loss  powerful  sections, 
even  into  the  park  of  Section  A 
\  So  far  from  having  been  trained 
le  same  scbools,  wo  scarcely  know 
Other  personally.  How  could  wo 
^nlars  voncnro  into  conflict,  when 
files  to  our  right  and  to  our  left 
LBtrangers  to  ua,  and  wlien  the 
^  might  thns  haro  anft'ered  from 
vant  of  ilisciplino  of  its  volunteer 
ortT" 

"he  diffl  call  its  thus  nntieipntod 
i  their  appearance.  It  maj  be  not 
I  jiial  to  soy  that  they  were  pro- 
1  for,  but  s  course  was  pursued 
ih  conld  hardly  fail  to  bring  them 
The  Amoricnu  Association  for  the 
iincemont  of  Science  was  organized 
he  general  [dan  of  the  British  As- 
itlon;  its  meetings  were  to  he  held 
[iflercnt  places,  ns  if  to  create  a 
interest  in  science;  the  member- 
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ship  was  made  easilj  accessible,  and 
tlio  form  of  jiroceedingB  was  the  same. 
But  while  the  British  Association  has 
hud  in  it  a  strong  popular  element, 
wfiicli  has  been  regarded  as  perfectly 
legitimate,  while  it  has  aimed  to  awak- 
en aympalliy  for  science,  and  arouse  an 
interest  in  it  on  the  part  of  the  people, 
by  providing  addresses  to  he  delivered 
during  its  meetings  to  popular  audi- 
ences, by  including  a  wide  range  of 
subjects  of  publia  moment  in  it^  sec- 
tional discussions,  and  by  giving  earnest 
attention  to  the  general  subject  of  sci- 
entiSc  education,  all  these  things  have 
been  studiously  avoided  by  the  Ameri- 
can Association,  which  has  constantly 
maintained  that  its  function  is  the  cre- 
ation of  science  an<i  not  its  dijfution  or 
popularization.  Its  title  has  miek^d  the 
public  from  the  beginning.  It  is  not 
on  Association  for  the  AdranDemont  of 
Science,  in  tha  full  or  comprehensive 
sense  of  the  expression,  or  aslo  tcrpreted 
by  the  institution  which  first  adqited  it. 
tiad  it  chosen  a  title  which  accurately 
described  its  character,  such  ns  "  An 
Association  for  the  Promotion  of  Sci- 
ence by  Original  Research,"  misunder- 
standingB  would  have  been  avoided, 
and  the  difficulties  feared  at  the  outset 
might  have  been  eaonped.  There  would 
then  have  been  a  disiinctivo  basis  of 
membership ;  nobody  would  have  been 
admitted  that  had  not  done  something 
in  the  way  of  actual  research,  and  the 
work  of  these  woold  not  have  been 
embarrassed  and  impeded  by  the  Inter- 
ference of  outsiders.  But  in  the  si'tuol 
worting  of  the  institution  those  difli- 
cullies  have  arisen.  A  portion  of  the 
membership,  who  claim  to  be  the  in- 
vestigators for  which  the  Assoointion 
was  established,  complained  that  their 
proceedings  have  been  hampered  and 
overborne  by  the  Influx  of  soientific 
nobodies;  and  the  said  nobodies  UtAe 
complained  that  the  concern  wiis  man- 
aged hy  aself-constituted  and eiHusive 
ring,  who  have  spent  as  nincli  time  in 
admiring  each  other  at  in  their  proper 
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work,  adU  haro  ased  the  AgsociAtioa  far 
llie  BdvaDcmneoC  of  ttieir  personal  ob- 
jects and  in  tare  sU. 

Uiasatiafiod  with  the  reBnlta  of  this 
orgiiDkiition,  several  of  its  foanderB  and 
most  prumiDent  nicmbarB  drew  ulf  in 
1863  and  orgnoized  tho  National  Acad- 
emy of  SeieocM.  Its  plan  was  an  imi- 
tation of  tlie  French  Acodemj;  itidliod 
itself  to  the  General  Goremment  bj 
which  it  was  incorporated,  and  was  lim- 
ited to  fifty  members,  with  whom  was 
tlie  poirer  of  filling  an;  vacancies  that 
miglil  arj«o.  ITere  at  last  wasan  Amcr- 
ienn  liistitiitioa  suiliciently  exclusive 
fur  the  most  t'Xacting,  and  which  oonld 
not  be  meddled  with  b;  the  crowd  of 
charlatans  aud  incompotents  without. 
It  would  seem  that  this  arrange nii.mt, 
giving  original  investigatora  a  field  of 
their  own,  oapht  to  have  met  the  diffi- 
cult.? and  opt'Qod  Che  way  to  the  man- 
agerocDt  of  tho  original  Association  in 
a  more  liberal  spirit.  It  ia  hardly  too 
much  to  have  enpecCod  that,  when  the 
National  Academy  had  been  organised 
on  a  hasiB  which  gave  the  most  perfect 
protection  to  original  investigators,  and 
thus  removed  a  aerions  American  diffi- 
culty, the  AmerioBO  Association  might 
have  widened  its  acopo  and  placed 
ilBolf  npoD  tho  brood  ground  occapied 
by  the  British  Association.  But  eoch 
lias  not  been  the  effect.  Instead  of  ex- 
tending its  scope  and  laboring  to  in- 
croa.se  its  general  lntlui>nce,  the  new 
eunstitation  Just  adopted  holds  to  the 
ori^al  aim  of  the  Association,  and  con- 
cedes nothing  to  the  growing  popolar 
demand  for  scientific  gniilnnce  and  en- 
lightenment. Its  main  T^nncemmont 
seems  to  be  still  about  scientific  dignity, 
and  it  has  actually  entered  upon  the 
fanny  esperiuient  of  creating  dislino- 
tioua  and  distributing  honors  among  its 
members.  The  old  and  troublesome 
question.  "  Who  shall  be  greatest ! "  atiU 
vexes  the  aoals  of  the  managing  mag' 
nat«9,  who  have  soked  it  by  the  in- 
genious procedure  of  creating  an  order 
of  "fellows."    We  have  characterized 


this  proceeding  as  fiuiDy.  but  if  the 
fact  bi;  held  oa  insafficicot  to  J 
sQch  a  clioracterization,  Ihem  «e 
the  farther  circumstance  that  tlie  w 
rabble  of  the  mcmber&liip  uv  alio 
to  become  '■follows"  by  the  extra 
ment  of  two  dollars  apiece,  which 
think  is  certainly  a  rery  pUcrilv  pi 
of  bnstness, 

We  have  very  great  respect  fur 
Association,  and  believe  that,  Dotwi 
standing  ltd  liniitations,  it  ba*  b«an[i 
ductive  of  mach  good  in  lid*  cennUr. 
We  have  attended  many  of  iu  nieotiiip 
for  tho  post  twenty  years,  and  fiisul 
them  instrnilive  and  profitable,  «ti' 
the  past  history  of  the  orfaal: 
affords  ground  of  hope  that  it  will 
{irodnctive  of  atill  greater  good  li  llit 
future.  Bnt  wo  b«liovo  that  it  «otld 
have  been  still  more  naefut  '\i  it  bil 
been  dominated  by  a  broader  ipitil^ 
and  that  as  the  interests  of  uicncr  ir« 
widening  and  deei'ouing,  and  i^ouiinf 
to  be  more  generally  i«oogDiztfd,  il  kIS 
he  still  more  necowary  in  lliw  luut 
that  the  American  Association  for  til 
Advancement  of  Science  (ball  lalH 
them  into  carn<;st  and  systcniatio 
count. 


SEW  XTPXBIXSiTS  IS  KPPCiWr. 

It  was  en  important  st<p  to 
progress  of  knowledge  when  Ibu  h 
coDstitntton  of  man  began  to  )■«  stud) 
in  the  light  of  its  relations  to  tho  iDfc~ 
orders  of  life,  and  it  promisM  to  b«  a 
leas  important  step  when  tha  hn~  . 
mind  is  also  so  ri'garded.  The  tfodf  of 
menial  m an ife stations  in  inferior 
ures  is  becoming  a  syst^matie 
of  inquiry,  and  Iba  obscrren  tn  lU( 
field  ore  beginning  to  apply  tbeir  ad^ 
od  in  the  human  sphere.   Wo  in  ait 
sa;  that  tbej  hare  a  now  iMychebff, 
or  claim  to  have  arrived  at  ao.^ 
markable  results;  it  ia  onlyootavortlf 
that  those  who  have  been  eD^igal  ^ 
discriminating  among  the  maatal 
nesses  and  differencM  of  bonca,  dof^ 
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^ff^  U>d  parrots,  are  ottntcted  to  siuii- 
IftF  obtervationB  upon  the  ^onng  of  t)ie 
different  races  of  men. 

Dr.  W.  Lander  Lindsay,  a  plijaicinn 
in  choriio  (if  a  Sootcli  lunatic  asjlom, 
bat  nho  liOB  long  boon  a  speaiul  sLa- 
dent  of  the  Bobject  of  mind  In  animals, 
haa  sent  a  brief  communication  to  Na- 
ture, giving  tbe  roidlts  of  aoine  expert- 
nient9  npon  tbe  mental  capacitioa  of 
diildren  of  ditforent  racial  doacent. 
The  obaorvntiona  were  made  by  Mou- 
sienr  J.  C.  UouEeaa,  also  a  coraparutiTo 
pejobolog^Ut,  aud  author  of  "  Studies  on 
the  Mental  Faoulties  of  Auiinala  com- 
pared with  those  of  Man."  The  obsor- 
TBtions  were  made  iu  Jamaica,  npon 
obildreQ  inhabiting  tbat  island,  and  M. 
Hoiizean  states  bis  experiments  and 
eoDclusioDB  as  fljltowe,  in  a  letter  to  Dr. 
Lindsay ; 

"  1  havo  boon  bniy,  meanwhUo,  on  a  cn- 
lious  «tudy  nboul  the  oompsnttive  develop- 
ment or  iuleUi^nce  of  ohildren  bolon^iig  to 
diflcrent  races.  I  bad  aa  opportunity  b<irc  to 
eubcait  to  the  taat  bfaok,  brown,  uid  white 
children-  Fi^eeD  of  tb^^m  w^rc  Hnnt  to  mo 
■rery  day  for  two  bours  by  thuir  pnrcnts,  mj- 
OOolxtiy  Ttei^hbora ;  three  orthGiu  white,  sev- 
en colored  of  varioDH  sbodoB,  and  five  block. 
For  a  wbolo  year  I  gave  tbcm  myHolf  cyimmon 
inalTUotioa,  and  carefully  wutcbod  tbvLr  pro- 
ocedlciga  and  their  rate  of  improvemeat.  1 
do  not  expect  io  publish  any  thing  aboQt  tbat 
experiment,  at  least  at  this  time.  Bat  I  will 
■tato  liero  tiiu  ooqcIubIddb  to  which  it  bos  led 
in«E 

"  I.  There  Is  in  each  child  a  different  de- 
grM  of  iatelloctual  priilloittncy,  which  oould 
bo  oalled,  in  nutheiniitical  language,  bis  or 
heT'potaoDnlooefflciunl.'  However, IhciMj io- 
dtiidoal  diderencea  ore  muoh  less  llino  I  buil 
OQlidpatcd,  and  aru  not  tbe  itriklng  foaturo 
in  the  unequal  mw  or  speed  of  improve- 
jnent. 

In  this  unequal  speed,  I  see  nothing — at 
lout  notbing  otearly  and  nnnustalcably  dls- 
emiible— that  can  Iw  tefbrrad  to  the  dlSet- 
cnees  of  moe.  Thli  will  probably  appear 
slnulge  after  all  that  ha*  been  said  of  '  infe- 
rior nuus.'  Should  other  fiuM  show  that  my 
axperiment  trim  not  prnperly  eonilueted,  and 
tbat  tbe  tHat  was  not  cmoluitive,  I  urn  re]uly 
togiveup.  SllU,lt  is  at  leastmy 'provisional 
eoncltuion.' 

The  rata  of  Improvement  is  duo  almost 


entirely  to  the  relative  clcvntioo  of  the  pa- 
rental cirola  in  wbioh  chiliireo  live  — the 
home  influence.  Those  whoso  parents  are 
rcBtiioted  to  tho  rmrrowosl  gauge  of  intel- 
lectual OKcreisei  live  in  such  a  material  and 
ooarao  tmlita  (medium),  that  their  menliil 
faculties  remain  slumbering  and  graduuUy 
beoomo  aCropbiod ;  while  Uioae  who  hear  at 
home  of  uumy  tbiogs,  and  ore  brought  up  to 
intellectual  lil'o,  show  a  eorroBpondlng  pro- 
Dcieuoy  in  their  learauig.'* 

Experiments  upon  so  small  a  ncale, 
and  continuing  for  so  abort  a  tiiae, 
must,  of  cotirse,  be  inconcloirive,  for,  as 
Dr.  Lindsay  remarks,  "  at  or  up  to  a 
certain  age,  giria  are  as  sharp  ns  or 
sharper  than  boya  at  lt>3Son  learning 
and  repeating.  Coses  are  constantly 
being  reuorded — porbnpa  paraded — in 
the  newspapora  of  girls  or  young  wom- 
en beating  boys  or  yonng  men  of  eqnal 
0^0  in  competitive  examination,  and  yet 
it  is  not  to  be  inferred  tbat  tbe  female 
mind  is  either  euperior  or  equal  to  the 
male,  that  is,  in  a  comparison  of  arer- 
ages.  For  the  fact  is,  that,  tbrooghont 
the  animal  series,  Including  man,  tbe 
female  mind,  is,  in  some  respepts,  dif- 
ferent from,  and  inferior  to,  that  of 
tbe  male.  We  know,  moreover,  that 
female  euperiority,  when  it  exists,  is 
usually  at  least  conHned  to  school-life. 
In  subsequent  Intellectual  development 
projior,  roan,  as  a  rule,  far  surpasses 
woman." 

But,  while  M.  Doozoan's  observa- 
tions were  quite  too  restricted  to  form 
a  basis  of  nseful  conclnsions  respecting 
tbe  educability  and  Intcllectuiil  capacity 
of  the  obildren  belonging  to  ditfurent 
races,  there  is  great  significtince  in  bis 
final  conclusion  regarding  tbe  potency 
of  home  influences.  This  is  no  new 
truth,  but  it  is  a  truth  of  transcendent 
importance,  too  much  nefflectod,  and  its 
confirmation  nnder  sticli  peculiar  cir- 
cumstances is  noteworthy,  Tbat  the 
medium  in  which  the  child  is  bnbitnnlly 
immersed,  and  by  which  it  is  oontinn- 
ftlly  and  unconsciously  impressed,  should 
have  much  greater  rnlue  in  the  forma- 
tion of  mental  character  than  tlio 
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mere  Ic!^n-ieflrniiig  erporienees  of  tlie 
soIjuoI,  and  alioulJ,  in  fact,  detor- 
nine  tho  efficiency  of  tlio  school-agen- 
cies tliumselves,  is  simplj  iaevitable. 
Whether  a  child  has  tho  (ulvantages  of 
a  quiolccning  home,  or  U  the  viciini  of  a 
stupefying  borne,  is  of  far  more  moment 
tlian  ibo  quality  of  the  school  it  utteods. 
Home  educaltoQ  is,  after  all,  the  ^eat 
fsct,  Tchether  it  BnakeDS  or  whelber  it 
quenchea  the  young  uinds  exposed  to 
it,  and  it  becomes  a  momcntoiis  ques- 
TiOQ  whether  our  exaggerated  estimate 
and  desperate  cultivation  of  school- 
himsea  and  pnblio  education  are  not  at 
the  eipoDse  of  the  far  more  important 
domestic  influences  by  which  the  char- 
BOIera  of  children  are  formed.  For  i^e 
are  learning  every  day  that,  as  this 
world  Ik  oonstiluled,  one  thing  is  at  the 
expoDSO  of  another.  If  parents  believe 
that  the  school  is  oU  in  all,  and  can  do 
every  thing  for  their  children,  such  are 
tho  pressures  and  strains  of  social  life 
that  they  will  evade  and  neglect  their 
own  respougibUities.  Their  children 
will  be  uommitted  to  stupid  and  vicious 
servoiitB,  hustled  out  of  the  way,  turned 
inlo  the  street,  or  left  to  themselves; 
and  no  pains  will  lie  totLcn  to  tnoke  the 
hiiiTio  medium  one  of  elevation,  stimu- 
lation, nod  improving  to  the  mental 
characters  of  their  offspring.  Where 
men  are  exhausted  in  business,  ond 
women  are  eihousted  by  society,  aiid 
there  is  blind  faith  in  teikchers  and 
school -room a,  we  may  bo  pretty  sure 
ihot  but  little  will  be  done  to  shape 
and  conduct  the  home  with  reference  to 
the  higher  mental  needs  of  the  children 
who  live  in  it.  There  are^  no  donbt, 
noble  examples  of  parents  who  appre- 
v\bXk>  schools  iind  strlvo  to  do  their  cor- 
responding part  of  the  work  of  exalting 
imd  enrieliitig  the  intellccImU  life  of 
those  committed  to  their  charge;  but 
such  cases  aro  lamentably  few,  and 
there  is  reason  to  fear  that,  with  the 
inoreanng  fnlth  in  public  appliancea  of 
cnlture,  their  proportion  will  not  in- 
crease very  rapidly. 


.  In 


FROFSSSOR  TXSBALVa  Al>l>a 

Wk  publisli  in  fall  tho 
angnrul  aihlress  delivered  A 
before  the  British  Associalioo  •! 
fasl,  by  Prof.  Tyndall,  its  I'r«i 
for  the  present  year.  No 
paper  ever  berore  publislied  has 
doced  SO  eiteDsive  ond  |iroftiutiJ 
imprewion  as  this.  Tlie  cmtDMii 
ity  of  the  speaker,  the  dignity  irf  il* 
occasion,  tho  ponfefsed  iniportaiir*  of 
the  snbject,  and  the  elcHiueiie*  ini! 
power  of  the  statement,  have  all  c«- 
eurred  to  this  result ;  but  it  iiw  iIm 
been  greallj  due  to  that  rapid  diAnioi 
of  information  u|ion  the  grDrnil  <)in^ 
tion  which  has  taken  place  within  ' 
last  few  years,  and  to  the  riptolaf  < 
public  judgment  that  has  folloii<^!,  In 
regard  to  this,  Prof.  Tynduli  liu  i 
cutated  with  great  sagacity.  Could 
.jiiestion  have  been  submitted  tu  llit 
intelligent  classes  as  to  the  [Triijiri'ij 
of  sncb  an  esperiraent,  pmluiMv  niOn 
out  of  ten  would  hare  con<lcinii«l  ii> 
folly  and  predicted  its  faflun.  Yd  lt<* 
address  has  actunlly  been  recoivvil 
a  unanimity  of  comroendaiiim  (liat  )m 
fairly  bewildered  those  who  mak*  It  t 
bnsiness  to  study  tlie  drift*  ani!  cm- 
rents  of  public  scnliment.  Some  nflln 
lendinp  orgsna  of  public  npiiiiun,  liu«- 
over,  still  offect  to  think  that  I'mf. 
Tyndsll  has  made  Q  mUloke,  and  tint 
to  spring  upon  tlie  pnlilio  mind  iMi 
hitherto  obnoxious  discniwun,  oiiil't 
such  [leculiar  circnmstances,  *uiBt 
high  degree  unwise,  ii\judieloiu> 
Im  politic. 

For  eiample,  the  Satanhif  JM« 
while  according  to  Prof.  TyuUITi 
dress  nioch  quolitied  praise.  If  I 
salisSed  and  captious,  nnd  ot; 
OS  follows :  "  We  confess  that  w*  ■ffl 
surprised  that  the  I'rerid^nt  "o  •tn 
ahnndoned  himself  to  elalmrailnf 
idea,  and  that  one  so  dis 
large  portion  of  those  InlurMl 
eoee.  .  .  .  U«  hu  nor* 
it  is  true,  iaonrred  great  odiam  ^ 
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IfKikeii  way  In  whicli  he  hns  de- 
lareil  his  0[)iriiunB,  Aud  lje  liaa  been 
irononnccd  rash  fur  eo  doing  ;  .  .  . 
re  do  not  Hi^e  why  tlioflo  who  nre  not 
rameil  for  apeoki  reseiirohes,  butrnthor 
or  being  spokcsineD  of  scienci^,  should 
iring  odiam  ujioa  it  by  tranipeting 
iiHli  on  DcooHioDH  like  these  such  of 
hiiir  beliefs  m  nre  most  controrerled 
v<Mi  among  themselves,  ftiid  are  most 
tyeoted  to  by  a  large  ptirt  of  Ilie  ont- 
Ide  world."  And,  spunking  of  hia  m- 
»cdon  of  a  snbjoct,  the  Retiea  con- 
lodes  thiit  "  while  ive  fully  appreciate 
be  honeaty  of  his  nmtiro  which  led  to 
Im  choice,  wo  muoh  donbt  its  nisdoni." 
!he  Nevt  Turk  Trihune  is  even  more 
iBoisivoly  of  the  same  opinion.  It  de- 
bred  that  "  every  sensible  man  will 
,eeply  rei,'Tet  that  the  address  was  over 
«livered  ;  "  and,  in  a  subsequent  odi- 
orial,  it  roaftirnis  the  judgment,  "  re- 
arding  Prof.  Tyndall's  demonstration 
•  utterly  unwise  and  unnecessary." 

The  qneslion  hero  raised  is,  by  what 
liod  of  motives  onghta  man  to  be  gov- 
Toed  who  has  a  great  pnblic  daty  to 
isohnrga  na  tho.  reprt'.'tentutive  of  a 
lody  devoted  to  the  advancomont  of 
cientific  thoiighi  t  ShuU  he  moot  Ms 
espo  a  nihilities  like  a  man,  or  shrink 
rom  them  like  a  coward)  Shall  he 
peak  with  honost  fearteasnoss,  or  with 
,  oolonlutlng  caution  I  It  is  ndmltled 
O  all  bonds  that  Prof.  Tyndall  chose 
be  former  alternatiro,  and  tbnt  his  ad- 
lTcsb  was  bold  and  courageous.  This 
Deans,  if  it  moans  any  thing,  that  there 
rss  resistance  to  bo  overcome,  and 
bat  it  was  so  great  ns  to  call  for  tho 
■jfcwt  igaalities  of  character  to  over- 
WSa  it.  There  were  ignorance,  pre- 
tu1ic«,  nnrrownosa,  misnnderstanding, 
ad  intoleranee.  In  regord  to  a  grave 
Dbjoot  that  hftd  gri)wn  up  in  tho  world 
f  ■aioa<.-c.  A  great  opiiort unity  came 
l>  him  to  treat  this  qU'.'ation  as  science 
reats  nil  ([Uestions,  to  place  it  inn  new 
jCUC)  and  fix  the  world's  attention  more 
an  it.  He  might  have  taken 
'  prodenoe  and  timidity,  and 


refrained  from  stirring  up  tho  dinagrec- 
able  elements  of  hostility  to  an  unpopu- 
lar doctrine.  But,  prny,  what  are  tho 
circumstances  in  which  tho  bold  and 
courageous  utterance  of  unacceptable 
opinionji  is  to  be  ever  justilicd  \  Can 
it  be  denied  that  the  jiroblems  taken  up 
by  Prof.  Tyndall  are  of  transcendent 
importanoe,  and  are  universally  so  re- 
garded f  And,  if  they  were  legitimate 
Co  discuRs  at  all,  what  roiisoa  can  be 
given  for  not  treating  them  with  the 
utmost  thoroughness)  Prof.  Tyiidall 
might,  no  doubt,  have  shirked  the  sub- 
ject, to  tho  comfort  of  many,  and  taken 
up  some  commonplace  topic  that  would 
bare  disturbed  the  tranqaillity  of  no- 
body. But  there  are  plenty  of  men  to 
rehearse  the  platitudes  of  science  on 
oecosions  like  this ;  and  when  one  ap- 
pears with  the  power  of  stirring  the 
intellectual  world  to  its  depths,  by  the 
commamlingtrcatment  of  agroftt  theme, 
if  he  makes  the  ntmoet  n.so  of  his  op- 
portunity, we  300  no  reaaou  for  deplor- 
ing it,  More  than  this,  ho  hna  no  op- 
tion in  the  matter  *  he  is  bound  to  be  up 
to  tho  utmost  requirements  of  his  du- 
ties and  responsibilities.  We  oU'or  no  ex- 
ouae  for  Prof.  Tyndall,  in  taking  tho 
course  he  did — it  would  be  an  imperti- 
nence. Ho  was  forced  by  an  obligatiou 
of  honor  to  use  his  best  powers  for  the 
advancement  of  the  broad  objects  of  the 
Association  over  which  ho  presided ; 
and  his  use  of  the  ocooaion  to  vindicate 
the  rights  of  scientilie  inquiry  was  the 
noblest  service  that  bo  could  perform. 
It  has  been  said  that  his  argument  is 
superlliions,  and  that  science  has  al- 
ready the  fnllest  liberty  of  investigation. 
It  is  true  that  the  laboratories  ore  not 
disturbed  by  tho  police ;  it  is  true  that 
investigators  are  at  liliorty  to  publish 
their  proceedings;  but  it  Is  not  true 
that  the  advance  of  science  is  witfiout 
idipediiiicnts  and  restriction r,  nor  is  it 
true  thftt  men  of  science  are  left  in  per- 
fect freedom  to  push  their  investigntioufl 
undisturbed,  to  the  ntiuoxt  boundaries 
of  knowledge.   If  they  pass  into  oer- 
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tain  departmcntfl  of  thonght  wbore 
there  ore  facts  and  phenoaieua  to  be 
tnowQ,  and  knowledge  ia  to  be  ei- 
toniled,  the}-  are  denounced  impi- 
ous intrndera;  and  wo  con  no  more  Bay 
that  tbe  luiod  ib  free  in  its  action  n  lien 
loaded  with  execration  for  taking  this 
or  that  coarse,  thun  wo  cnn  eaj  that 
the  liody  is  free  in  its  uioveiucnta  when 
loaded  with  chains.  Prof.  Tjndidl  tamo 
10  this  country  to  lecture  upon  physics, 
lie  Btnck  strictly  to  his  text,  and  raised 
no  qnostiona  in  regard  to  the  scope  of 
Bcientiflc  inqniries.  But  bo  was  not  lot 
nlone.  At  the  banquet  ho  roceired  be- 
fore leaving  ns,  he  was  lectured  upon 
the  subject  of  tbe  limits  of  science,  and 
in  the  name  of  relipou  was  bidden  to 
tceep  in  his  place,  tmd  not  attempt  to 
Bolve  the  ^ent  quostions  of  the  origin 
and  eud  of  tbe  world  by  ronning  hia 
bond  into  tho  mad  of  mere  physical 
EpectdatioD.  Those  things,  bo  was  t<dd, 
nre  not  for  science,  but  belong  to  philos- 
ophy and  revelation.  The  fundamen- 
tal quoEtion  of  the  Inaugnral  Address 
was  ihns  liere  publicly  thrust  upon  liim 
from  the  religious  side,  and  be  was  in- 
structed what  it  was  proper  and  what 
it  was  not  proper  for  bim  to  do  as  a 
Bi'ientific  iniiuirer.  Both  tbe  wiadom 
of  tlie  instructions  and  the  propriety  of 
giving  them  were  eiten^vely  indorsed 
by  tlie  press  of  tbe  country.  Priif. 
Tyndnll  was,  therefore,  not  let  alone, 
and  left  free  to  pursue  bis  conrse  as  a 
soieutiiic  man,  but  b(s  course  was  dic- 
tated to  bim  by  tho  party  that  does  not 
moke  science  its  business.  IIis  critics 
DOW  have  their  reply,  and  we  hope  it 
is  satisfactory.  That  be  has  not  minced 
matters,  but  bos  met  tbe  issue  manfully 
and  squarely,  wo  think  is  to  the  credit 
of  the  nido  be  represents. 

In  wiioleaome  contrast  to  the  time- 
eervinc  lamentations  above  quoted,  we 
give  some  passages  from  an  editorial  in 
Chunk  and  State,  a  religious  newspa- 
per, which  shows  0  heartier  apprecia- 
tion of  Prof.  Tyndall's  work : 


I 


"  Itii  ono  of  the  luwt  eooapti 
flu  of  tbe  etody  of  pljyiical 
most  difScult  uid  fUDilBmenUl  pi 
Ix  tpproMhod  wiik  absolute  bmeaiy? 
find  oui  the  txtkCt  tnilta,  wliilov«r  It 
and  to  giro  it  accuralD  cipieMiuD,  U  lb« 
buBiDeu  or  Bi^li^Dcc.  Tlie  uiut  kklllful' 
fUoccuAil  iiiiuligalor*  uc  alwi^i 
iag  tat  new  fiuitg,  by  wbicti  tbelr  o«B 
■ioniil  coDcloitiaDn  and  wotkiug  Ii; 
lun;;  bo  ciiliur  verifled  or  cvrrccMri. 
■re  8o  fat  I'rom  reteoliiig  naw 
[liai  tlivy  tlicmtclvea  expoM  to  *av  lb 
v'vuk  ploMB  in  their  theories  ui4  ganBiH^ 
littafi^  ivith  ilie  tvry  r>bjeet  of  *^>HT*g  tujlw' 
aid  nitrntion  Id  their  VMibiMi.  TlHjgnto' 
«lnDd  no  triumph  dioept  tbe  trtnoktih  «f 
<ng  fur  thciusFlvea,  and  helping  otba 
pie  10  see,  that  vkich  it, 

"  U  i>  surely  a  gain  to  thtelogf  wi 
gtoa  that  the  mtMt  influeutl*!  t^inbii* 
our  time— ror  it  would  be  Idle  ts  dm;  IVjI 
'  ifi(>Doe'  a  the  Ihahion  —  are  plnlfid.  m 
only  by  th«ir  own  high  olianeCer,  tiul  I7  tti 
very  nalun  of  tlieir  pumuiu,  to  atwihH 
truthfnlaeaa,  and  10  the  moil  unillMUv 
ouuragc  ETeDBiblieal  iDlarprctiiinBaMU 
Uniiu  largely — and  baa,  in  fact,  acUxfJ  lU 
ita  modem  triuinpha  by  ita  adoptlr^ii  ef  it 
taduDtlve  method.  luitead  of  wnlsf  in 
with  certain  antbortzoit  JoigTiiaa,  >Dd  IniUlit 
'proof*'  for  them,  aoinewhet*  oi  oDi'F,  IB 
ths  aacred  Seripturw.  out  roi>Jera  adwin 
sot  out  with  aoiDo  book  of  Sertpton,  amp 
tain  ita  auchor«hlp,  ita  date,  Iba  nadan 
whom  it  woB  intended,  (be  cjmnuBBan 
in  which  it  appeared,  ujd  ita 
iKg. 

"And  when  we  approach  Vkt  uluwk 
proh^ma,  not  only  of  rcliiftoii,  but  *»!•'' 
life,  it  is  well  that  we  aliould  be  mail)  Ii> 
derstnnd  wbal  the  luuo*  really  ui; 
Prof.  Tyodiill  haa  rcnjorpd  ua  ttii>  w"™! 
hiasddresslo  tbeBriiifb  AMi-elalion— an 
dreas  bo  briDIanl  and  ncbla  that  *•  hin  M 
lay  it  aaidg  fbr  a  while,  ud  ooom  bad  tedi 
br  Bobor  ciitioiam,  id  ■  ealioaf  mooi.  Kb 
doubt,  on  both  aidea,  it  will  be  stoif^ 
aentod,  bat  there  it  la — etalinf  qe^Mi 
that  tniut  be  sluweted,  face*  thai  la 
Boeeptod  and  iodnded  In  any  Vhaetr  aid* 
of  mind  ormatler.  "We  aball  bop*  In  i*" 
a  fuller  acoount  of  it  bcf-jre  1<.m:  fcm  * 
coneludln^  *ord«  are  wnrtljy  of  ikt  a^ 
solemn  tJoDeideratii'n  of  all  ofuawhal'*' 
the  inith,  howeier  widely  we  may  lU*  « 
onr  eoneloslona  fMm  Prof.  TyndaD  Ua 
self." 
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I'niverpil}'  Colle^^e,  Louiluu.  iDterDa- 
lionol  Scientific  &iric9,  No.  X  417  pp. 
Price  41.00. 

Fhov.  Amos  bna  wrilteo  a  book  which 
1  prOTC  peouUnrlr  ncceptnblo  nt  iho  pres. 
:  thne;  Tor,  although  dliicupsloiia  In  re- 
nt (o  the  npplii'Btion  of  the  aciotitifit: 
thod  to  »oc1b1  oJlliira  are  becommg  com- 
nplapc,  there  is,  nevyrthele^a,  a  profoimd 
Bcejl  in  the  gcaeral  qncetioo,  nnd  there 
certamlf  a  Btmog  d«»iru  to  know  utist 
I  be  doDC  b;  thnt  mctliad  IniLBclcl  which 
It  once  80  pmcllcit]  nnd  so  unpromising 
that  of  law.  Whilever  may  be  suid  ubout 
it  is  aa  undeninbic  fact  that  ecieace  biB 
:clcd  ik  footholii  nnd  tHtgun  to  mnke  itself 
hotDo  in  fui'iui  inquiries,  rmd  it  is  I'ertain 
1  to  g<J  txickivnnl  in  the  future.  More- 
;r,  in  no  r^oD  of  iboaght  have  greater 
iDgM  already  oconrred  in  the  modes  of 
[uirj  than  in  the  stud;  of  noeiely.  The 
.  conooplioni  of  liietorr  na  the  exponent 
gocial  life  and  proi^reee  are  declining, 
1  ID  their  place  we  see  etenclilT  growiu); 
I  conception  of  soi'ielj  us  a  sphere  of  phe- 
nena  in  definite  reluiionf ,  to  be  anatyied, 
leribed,  and  claasilled,  in  the  fame  way  as 
r  other  department  of  Jliture.  Facia  are 
be  obsorred  and  generalized,  uniforniities 
ced,  and  inductions  established,  not  ci- 
;,  of  eourw,  as  in  the  exact  aciencea,  but 
ih  the  utmoit  degree  of  accuracy  thai  the 
le  admiu,  aniil  our  knowledge  of  the  aitb- 
t  iball  bo  reduced  to  aeieniiHo  order. 
6  group  of  social  plicnomeua  that  arc 
IDed  legn.1  affords  no  eieeption  lo  this  ten- 
ley.  Jurisprudence,  indent,  has  ootfor- 
rrl J  been  wanting  in  its  scicnlifie  form; 
hot,  li  oould  not  be  sretEnmiicEilTy  dealt 
Ih  at  all  without  invoIi-!ng  the  riidiiurnta 
k  •cioDtifio  method  ;  but  later  iiivestiga- 
lu  bare  tended  Inureaaiagiy  to  show  how 
iftrary  and  InsufBelent  Ibvse  methods 
re.  The  work  of  Prof.  Amos  is  nt  the 
SB  lime  a  iamtinurk  of  pro^sii  and  a 
ispoiilion  of  legal  Inela  and  principled  in 
}  direction  wlilcb  is  certain  to  be  piirsned 
the  future. 

two  Englifh  writer*,  tearing  ont 


Retilham,  whose  labors  have  done  teost  in 
developing  the  seicnco  of  law,  are  Anatin 
and  Maiue.  Though  both  expuaitors  of  the 
same  subject,  they  worked  in  entirely  differ- 
ent ways.  Austin,  after  describing  the  na- 
ture and  province  of  taw,  eianiined  and  on- 
alyied  the  fundameotal  conceptioDS  whieh 
arc  comiDoti  to  ali  legal  systcniB,  and  de- 
duced from  eueb  analysis  the  principles  of 
logical  claasiScutiun.  In  accepted  language 
Aua^n  occupied  himself  nitll  the  philoaopby 
of  Ian.  On  the  other  hand,  Uainc  takes 
legaJ  institutions  as  they  are  and  have  been, 
and  tiscea  them  back  to  their  eariiesl  forms. 
He  brings  into  full  view  the  orflcr  of  eTolu- 
lion  and  the  ioduences  which  determined  the 
course  and  progres*  of  legal  ideas.  These 
tw  o  methods,  the  hiatorical  and  annljUeal, 
are  ant  opposed  to  each  other  iia  conipctt- 
tors,  one  of  which  must  prevnil.  They  really 
complement  each  other  ;  the  frnilH  of  both 
are  needed;  they  run  into  each  other  at  every 
point.  In  our  opinion,  there  U  still  another 
line  of  inquiry  which  must  be  taken  up  to 
complete  the  ciplanation  of  Icgul  phsnoni- 
ena.  Laws  are  made  to  effect  detiuite  pur- 
poHoi ;  they  arc  the  ineanB  by  which  certabi 
actions  and  relations  of  mankind  are  regu- 
lated. I.aM--making  is  surrounded  with  the 
most  difficult  problems,  and  has  for  its  only 
guide  considerations  educed  from  experience 
mid  the  eonstitutioa  of  hiinian  nature  and 
society.  These  purposes  and,  to  a  certain 
extent,  the^e  problems,  the  student  of  law 
must  investigate ;  to  stand  outside,  refusing 
to  touch  them,  Invitea  fatal  oriUcism.  Wb 
should  say,  then,  that  the  seicniiflc  treat- 
ment of  law  includes  the  analysis  and  cios- 
siflcatioii  of  legal  conceptions;  inquiry  into 
the  origin  and  evolution  of  legal  institutions; 
and  the  theory  of  legislation.  ProC  Amos 
adopts  this  view,  and  it  colors  every  chap- 
ter of  hts  work.  Be  has  dared  to  be  com- 
prebcosivc,  and  so  has  gicen  us  a  treatise 
whiuh  will  have  n  pcrmaucnl  value.  Every 
deparlmeiit  of  Ian  is  explored  In  the  direo- 
tiona  Indicated,  and  with  all  the  l\illncs>  that 
can  be  eipected  in  a  popular  book.  The 
author  travels  over  a  wide  field;  and  he  Is 
u  i^idc  that  turns  the  attention  of  liia  rend- 
ers to  every  purl,  pointing  out  the  most  lni. 
portoot  features  with  anuBunI  skill  and  ex- 
aclncas. 

Such  being  the  general  plan  of  the  work, 
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till-  auilior  comiucuvc^  ihc  truilDietii  o!  ihc 
subjfcl  bj  dtvolin^  llio  ttret  llirae  cbnpten 
to  vLTtniii  preliminafT  mnUtirs  relating  to 
llic  rrucol  hutar;  sod  present  tonditloD  oT 
Iho  fiuhjcct,  Iho  proTinoe  md  limita  of  tbo 
ai'icnci-  of  la*,  aud  an  anBljsifl  of  Ihc  rcU- 
liona  of  law  uid  lourably.  1b  the  (oUooiiif; 
vbaptoiH  wo  liave  un  account  of  the  growth 
of  laH,  and  tbia  EtalciavDl  U  cicccditigly 
Inlcrwtiiig.  The  atvps  iu  tbe  evolution  ata 
illsUnull;  marked,  tbo  manner  in  wblcb  tbe 
rhnugus  were  ellVcted  are  elearlj-  Iraocd,  and 
Ibt.*  sources  wbcocc  malerlal^  vun!  dr&WD 
Tur  (be  conalaQt  proceea  of  impiOTement 
an- pointi-d  ouL  Tbu  latest  and  brst-crcd- 
ilcd  spcculnlions  on  ihc  oripin  of  law,  eiis- 
Idios,  e<|uii7,  and  nietbods  of  It^islattoii,  are 
also  carelullj  presentecj.  Tbe  iiltb  cbaplcr 
is  an  analjsia  of  prioiary  legal  icrms.  eucb  ail 
"  person,"  "  ihioj;,"  "  right,"  "  duty,"  "  act," 
"crenl,"  "ioteutmn,"  elc,  all  or  wbicb  haro 
complex  mpanuig*  In  juriiprudeocc.  Sepa- 
rate tbapUiia  arc  given  to  such  aubji^cts  as 
contniFta,  onncrabip,  crime*,  procedure,  in- 
tifrnalional  law.  and  codiUcation ;  and  ihese 
are  all  treated  with  admirable  clcameM. 

Thla  little  Uoole  deserves  to  be  widely 
weloomed  by  lb e  reading  public  The  naniuit 
are  few.  in  Ibi-  list  of  greal  writers  belong- 
eirher  to  tbis  counlrv  or  England,  who 
bavLi  niadu  eontributJons  of  auy  weigbt  to 
le^iil  aiccnci:-.  Prof.  Amos  comes  forward 
I'l  do  wliat  be  may  tonnrd  supplying  this 
(leGeieucj,  and  be  haa  jiroved  biaisclf  equal 
u>  ibe  iHik.  He  lias  produced  a  work  on 
the  science  of  law  whivb  will  not  only  have 
lu  interest  for  llie  legal  prufe^lon,  but  will 
have  a  t^atcr  interest  beyond  that  pro- 
fcasiuu.  It  bus  nut  bi>eu  written  for  the 
specialist,  but  for  general  rfaiiers,  and  con- 
Teys  in  a  popular  form  a  kind  of  knowledge 
which  has  never  boCoro  been  reduced  to  con- 
venient shape  for  gcaenil  acquisition.  And 
III  ibis  country  cspecUllVi  whars  everybody 
Is  or  ougbl  to  bo  more  or  less  concemod  in 
the  work  of  law-making,  and  nberc  princi- 
ples ore  required  for  guidance  in  the  dis- 
ebarge  of  tblt  duty.a  work  which  strijm  the 
luhject  of  its  arbitrary  and  local  features, 
•  and  develops  il«  universal  and  ROientific  u- 
poet,  should  be  widely  wcluomed  anil  onre- 
Hilly  iludied. 

It  ia  proper  to  remark  in  Ibis  place  llial 
I'rof.  Aniua  baa  undertaken  a  fonddkbk 


laak  in  fint  allempling  au  ^nal  • 
as  to  rduce  the  ^nend  priucipW  of 
science  of  law,  and  IbM  to  pfsM 
a  compendiou*  fom  adapted  to  ad 
of  iniclligeai  reader*.     It  wa«  ti: 
that  a  pioneer  work  of  thu  aoit,  daiEai 
Hilb  eubj pels  whivb  have  bem  batiltiaDt 
reijardni  from  other  poinls  tit  tIf*.  sbMU 
not  be  very  toitipting  to  criljn  whn  an  mi 
on  Ibe  lookout  for  somelhiilg  to  sbuh :  tni 
we  note  that  some  of  the  Engluh  pobilk 
coIb  are  very  free  in  their  stricwm  ttat 
the  profe^jor't  book.    Bnl,  dihough  lullif 
bult  Hilb  some  of  Its  minor  pointj.ilmla 
cUaracteiiatioi  have  not  bem  aiialM,  md 
the  [(radical  value  of  tli«  treatts*  Is  !<•■ 
ceded  in  all  quarters.    Ii  pupplic*  SDiiiHa 
and  an  utidouhted  Rant,  and  will  be*  nhr 
alite  addllioD  to  the  " Inlfciiatlona)  tMa' 
(or  wliich  ii  was  preparvd.        J.  Q.  K. 

Th*  BEI.1TI0MB  or  Cusism*  bmiM 
TO  TS«  Uooaas  Pn.jksa  or  i<ma. 
By  Oaxsu.  ii.  ILkRTiK.  A.  H,  hutWue 

of  Otology  and  Natural  Hldoir  la  Bil- 
gets  Female  College.    From  \i» 
eeedliifia  of  tbe  Uuivenily  C^outmiI' 
held  at  Albany,  ISTS. 

Wk  have  read  this  addms  with 
inleTMt,  as  It  comes  from  k  tbibkit 
vicwt  the  eubjeei  froai  both  )u  slic: 
of  a  thorough  mastery  of  ilie  modM*  f<^ 
lems  of  scienre,  and  ihat  of  the  tM«t  mfr 
gent  orthodoxy.  Ue  therefore  not  oall 
recogniiea  "  ilie  fact  of  ■  long  and  ImmS' 
ble  controversy  between  Chrialian  aA 
enllBc  mode*  of  ihougbl,"  but  he  *<••  >>*> 
botb  parlies  are  at  fault  in  provakaf  Ml 
maintaining  it.  On  the  mittnitt  Mk  0* 
causes  of  alienation  arc  aMUnrd  U  b^-L 
A  "  dlapoailion  to  exclude  the  Idna  »(  M 
which  has  appeared  so  itmpily  la  Un 
writings  of  seienll^c  and  phiknophinl 
dcnta,"  and  which  he  is  unaldr  Iu  rtptiit 
except  on  the  hypothesis  *"  that  thr  »Wi 
race  1*  in  aotne  way  mw^llr  poiBKil  al 
alienated  from  God  and  all  inis  aadlwt;* 
i.  "Apart  from  an  absolute  audln' 
advocacy  of  albelilicol  idsao,  thnr  la 
the  part  of  niaii  i  sriootUlc  aieti.  a 
nesa,or  even  a  boslllitr  of  eij 
ard  ruli^ou*  truth  which  aaa 
dlslrusl;"  S.  Tbe  pmeniew  aiid 
reaentatioiia  of  prelroden  la  wU«M 
aMUiae  Ita  imbm  lo  aauil  itJI^loo- 
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Od  iTie  rclifiaua  side,  ifae  c&ueee  or  con' 
Bkt  pointed  out  BFe:  "1.  The  ibsorbing 
ctuma  tai  reapaaaibilitles  of  Iho  miiiisterial 
pnlliag,  and  Ilia  ocersbmJowing  weight  o( 
^nl  moral  tbciaes:  2.  A  lingering  half- 
doubt  ns  to  the  li^gitimitcf  of  the  spirit  o( 
univer^iil  iareatigutioD  ;  and,  3,  A  wuit  of 
i^mpatlif  und  intercourse  with  locn  of  bcI- 
enlilic  puriuit«."  To  these  is  added  llie 
want  ol'  a  proper  scicotlGa  education  on  the 
purt  of  religious  students,  aod  to  thie  the 
writer  adds ;  "  One  of  the  lost  and  most 
important  poiota  worthy  of  espeeiul  mon- 
tion,  a  c^use  of  dilGcultf  and  alienatioD, 
U  the  harsh  und  captious  mode  of  speeeh 
empLo)~ed  hj  man^  religioua  and  other  crit- 
ics toward  tbo  *ien-9  of  men  of  science. 
How  freely  are  such  terras  sa  '  infidel,'  '  ma- 
terialist,' '  unbeliever,'  etc.,  applied  to  men 
who  liare  realtv  neither  made  uor  intended 
■nj  UDlcind  alluaioa  to  religious  mcu  or 
religious  truth,  but  whose  discoreriea  have 
led  ihem  lo  the  presentation  of  Tiews  which, 
marking  an  adsancc  In  soieotiBc  concep- 
tions, involve,  perlmpd,  some  changes  in 
the  outward  farm  of  conceiving  certain 
scriptural  statements  1  Instead  of  calm  and 
feiarl<>9S  inquirj,  they  are  met  with  stern 
%ni  poaiiivc  donuDciation.  Inatesit  of  look- 
ing to  wc  what  Dew  and  Tatunblo  expansion 
of  even  our  scriptural  conceptions  luaj  be 
found,  man;  religioua  men  at  once  raise  the 
cry  of  infidelity,  und  force  the  unhappy  in- 
Testigalor  of  Nature  into  a  position  of  hoa- 
lility  which  he  noser  desipied  to  aasunie. 
I  myaelJ'  was  never  more  surprised  tlion  on 
finding  the  maguiiicent  generalization  of  the 
imilT  and  coDvortibilitj'  of  material  forces 
■Mailed  00  chargea  of  this  kind." 

Tbk  PuiLoaoFRT  or  SpiBirnALiau,  ixn  the 
TsKilMSNT  OF  SltoioMASH.    Two  Loci- 
urea.    By  Fbedebio  R.  Marvin,  U.  D. 
New  Tork :  Ana  K.  Butta  k  Co.  I2mo, 
68  pp.    Trice,  (1.00. 
Thk  well-known  doclrino  of  Iho  correla- 
tion and  equivalence  of  forces  is  here  called 
hi  to  account  for  the  phenomena  of  spir- 
it nati^m.    Assuming  that  thought  in  the 
Utiliulion  by  the  broin  of  a  force  correla- 
tive and  iiitercliangeahic  with  the  other 
f(irc«s  of  Iho  imir^rse.  it  follows  ihnl  (be 
force  Ihos  utilised  may  be  converted  into 
other  forms  of  force,  and  thereby  made  to 
move  ■  table,  ioKOsibly  communicate  the 


thoughts  of  one  person  to  another,  and  do 
Dianj  other  suemiugly  inuiplicable  things. 
In  this  light  a  [able,  dancing  over  the  Boor 
by  itself,  and  spelling  out  marvelous  com- 
munications, is  a  very  natural  porfurniaiicD. 
It  is  the  result  of  a  troin  of  fotoos  set  in 
motion  by  the  brain  of  the  medium,  con- 
sciously or  unconsciously,  usually  the  lat- 
ter. Thoughts  long  forgotten  by  a  specta- 
tor, but  Blill  unconsciously  present  in  his 
mind,  may  be  uncouacioiisly  cunimunicatod 
to  the  mcdiuQi,  and  by  him  revealed. 

Uedinniunia  ia  regarded  as  a  species  of 
insanity  allied  lo  hyototia,  chorea,  etc.  It 
is  produced  generally  by  derongcoient  of 
the  aeiual  organs.  Like  other  disorilers,  it 
ifl  ausccplihle  of  treatment  and  care.  The 
book  is  interceling,  and  its  ctpQclu^ions  are 
in  accordance  with  tijo  existing  tendencies 
of  scientific  thought. 

Mamtal  or  Gsologt:  Treating  of  the  Prin- 
ciples of  the  Science,  with  S|iecial  Refer- 
ence to  American  Geotng^ical  llistory. 
By  James  D,  Dana,  Second  cdiliou,  with 
over  1,1'K)  Figures,  and  a  Chart  of  the 
World.  a^H  puHtw.  Price,  JB.HO.  New 
Tork  :  Iriaon,  Bhikcmuu,  Taylor  &  Co. 
1874. 

Tut  first  edition  of  this  valuable  work 
and  Etondard  text-book  of  American  gcolo- 
^  was  pubUebcd  in' 18^2.  It  is  now  re- 
vLied,  much  extended,  and  broufhl  di>wii  lo 
the  present  date,  by  incor|ju ruling  Iht^  re- 
sults arrived  at  by  the  ina»'t  eminent  inves- 
tigators in  voriouB  departments,  among 
whom  aeknowlcdgiucnts  are  made  H>  Meek, 
Martli,  Worthen,  Lesqucrcui,  ITall,  New- 
berry, Wiuchell,  Gilbert,  Wheeler,  C'ollclt, 
Knnpp,  Broadhcad,  Dawson,  BilUnga,  John- 
son, Turrill,  Ha  yd  en,  Huiine?,  Gardner, 
Huwes,  and  Bradii'y.  From  such  n  wide 
range  of  contributions  to  so  progresaive  a 
jeicneeas  geology,  the  task  of  revision  was 
most  laborious,  but  It  has  been  very  thor- 
oughly performed  by  the  author,  so  that  hia 
work  alandfl  alone  aa  an  eiposilion  of  the 
preaeiil  state,  both  of  (he  general  science 
of  geology  and  its  American  K|>plica linns. 
Nor  ia  it  merely  a  rctumi  of  the  lutefl 
fuels;  they  have  all  been  iueorporuled  into 
the  structure  of  the  work,  and,  by  C'lnlrib- 
nting  to  the  riiriher  ndvivnvcment  of  the 
seience,  they  give  lo  the  present  volume 
greater  untly  and  oompletennB  than  were 


7S» 


THE  POPVLAR  SCIENCS  MOXTULY. 


pouihie  Id  Ilio  Gr?t  edition ;  for  ithb  the 
incTRMe  nf  knowledpo  ibc  »dcoce  In*  hcra 
perfected.  TroffiBor  Dbm  recognlwa  tbe 
Dilinnt'e^  thoC  linvc  bcpD  roactf  in  clitcitlat- 
liig  itie  progress  ni  life  upoD  ibB  glubtf,  and 
givfs  in  hi*  aciborcnce  lo  llie  greal  ijnclrino 
fit  Gvohiijoa,  although  entertaining  ^puoiiln- 
llnna  of  hl^  onn  !□  rcgurd  to  tliv  made  of 
lis  vorkiQK.  Hv  iiilmlt>  that  "ihu  ovahition 
of  the  eviilcin  of  liTe  wcnl  fomnrd  through 
(be  dcriratiou  of  species  from  spcclos  nis 
rordiiig  to  luiural  inctlioda  not  jft  lIciu'I.t 
uadcrolood,  and  with  few  oocmlona  for  tu- 
punrntitrnl  iiitervcEtipn."  The  moillllcalions 
in  the  Hen  ciillion  which  have  ntfcrcnce  to 
■he  doctrine  of  evolution  ore  ter; significant. 


Till  Snip  o»  Foots.  TronaUlcd  bv  Aim- 
jisnKn  Barciit.  3  vuls.  lOdinburijh  : 
Willinai  Pittlurson.  Not  Yorli ;  A[ij)le- 
Iflns.   1874.  Price,  826,00. 

This  curious  old  bwik  "bs  written  by 
Si'bnaliiin  Bitindt,  it  Qcnoiia  eccleaiaeiic, 
two  j'cura  alter  iho  diecoYcrj  of  Aiuerit;». 
It  Is  a  populir  pocllcol  aaUcc,  directed 
ugnrnft  tho  vici'S  aud  fiilUca  of  the  limes 
juil  befori'  the  rrolcslnHt  Reformation: 
but  the  sorts  of  people  tlmt  provoked 
Brsndl  Vi  ply  his  satirical  luib  are  not 
wilhonL  rep ruMUUi tires  in  our  own  du)' ; 
Had  hence,  as  n  Look  of  insiruclion,  the 
"Ship  of  Fooli"  is  bj  no  nicsns  out  of 
dale,  ^on  afler  itfi  poMioalLon  it  WHS 
trsnslnted  into  I.olln,  Outcli,  Low  German, 
and  French;  nrid  in  ISUf  it  was  rendcn-d 
into  Englii^li  by  Alciunder  D^rcltiT.  The 
work  now  ])Ofnee«i.'9  miiinlf  a  pliitologieal 
oiul  bih1loti:rn|iliii-al  InlEnut,  and  has  been 
eipensiTcl]'  reprmluccd  in  ciaot  fBc  siniih^ 
in  ixpc,  Ivit,  ind  illii4ti*lio[U',  of  the  ori^itutl 
eilllioo.  The  English  verAlon  is  rsihor  an 
■dsplntion  of  tlie  original  to  English  modes 
of  lifo  thaa  a  mere  trunslntlon.  Il  is  well 
obBKn-ed  ill  the  inlroduelion;  "  JJarelnj's 
■  Ship  of  Fools "  is  not  only  imporUnt  n»  n 
picture  of  the  English  life  and  popular  feel- 
ing of  his  time;  it  is,  b'Uh  in  rtilo  and 
Tocnbalary,  ■  roost  Toluoblo  and  reiusrk- 
ablc  munuraeul  of  t)io  £nf;lif<h  luif^iiage, 
Wrillnn  midway  between  Uhnucer  ond  Spen- 
ser, It  Is  ingnilely  more  easy  lo  read  than 
eilher."  The  laoguagc  is  stronglj  Saiou. 
Of  the  original  work  it  is  usid  tbiil,  "  far 
upward  of  >  oenturj  it  vu,  la  Qermany,  a 


(oof  of  Ae  pMpU  in  tho  noblMt  and 
senBe  of  the  «'>rd  ;  and  il  «u  asMiMj 
be  so  familiar  lo  all  elos^es  thai,  rrrOD 
ing  Brand  I 'b  tifMioie.  the  Oeiiaaa  picartrt, 
Gniler  von  Eaisorbetg.  wvnt  m  far 
delifer  puWic  lectures  from  ibc  pnlpi 
hii  friend's  poem,  as  If  It  had  been  a 
ural  telt." 


lartrt, 


Tos  FfTrBOLOdiCAi,  Ato  Knjici>-[.nit 
JocBKAL.  New  Serie*.  So.  I  Juii. 
1874.  Conducted  hy  WiIJjim  X  )l>> 
MD.ln,  U.  D,,  aralstcd  by  T.  H.  Il  t  iw, 
U.  D.  (5.01)  per  anDum.  Sow  Ini: 
F.  W.  Chriilcm. 

This  Is  ■  oon^nuaiion.  In  a  or*  form, 
uf  Dr.  Haiumood's  Qaarlrrtj/  Jaunt!  ^ 
PijfduJojjieal  IfcJiaiu,  and  it  will  pntuU) 
take  a  more  popular  shape  in  its  oew  jdM 
of  derelopment.  The  leading  srOdr  vl  iMi 
number  ia  a  complete  report  of  the  cW 
editor's  addresB  before  ibn  Keuroint"^ 
Society,  ou  the  "  EITccis  of  Alrohul  un  Ibt 
Kervous  Sjatcm."  It  details  ibu  moilurf 
many  cipciimeoCs  mode  by  Dr.  Hamund 
upon  lumMir,  to  trat  the  pbyuologiea]  » 
flucnce  of  rsrioos  forins  of  alcohol,  ud  h 
au  interring  ood  ioatrnclire  eOD 
to  the  literature  of  the  mtyect 
cuBsioD  whieh  bltooed  Ihe  oddrcM,! 
ous  physicians,  is  glrcn;  and  Ibrru  i 
eral  important  iiolicis  aad  reilc't  i 
upon  psychological  and  nin]ioi>  b'fol  ijb* 
lions.  The  pcrindiuol  it  at  pm«sl  • 
monthly,  but  this  is,  pvrhip*,  protUkail 
It  19  well  printed,  and  his  a  ural  ami  «>■ 
tractive  aspecL 

Ukiteo  Stitra  Coimieeioii  or  Fiso  *» 

FisiiiHiEs.  Pirt  I.  Iteport  nii  Ibefia- 
dilion  of  ihc  ft-a  Fifli.'ne."  of  ihr  Sf** 
Con^l  of  New  Englaiiil  in  Ik'I  anil  tlTl 
lly  Srasm  F.  Baiau,  Cuniintai tuff 
\Vlth  Supplenieiiury  Papiii.  WBfc 
ingloo  :  Govcnuncnt  rrluuu -OSrr, 
1878. 

Foe  imanj  yean.  In  tlu*  fuuntiy  ui 
Great  Brtuin,  both  popular  and  ••  latib 
opinions  bnve  bem  much  -  ■ 
qufBtian  nhethrr  the  great.!' 
sea  WIS  not  in  danger  of  t«ti 
nolinn.    It  seenini  lo  bo  g«ni  i- 
those  only  objiretlng  who  wrrs  aBj:<.'  ■  ' 
euvb  mallcrB.  that  net*,  wears,  ftno'l'.  ■'■  • 
«et«  fast  extettnioating  our  fond^aJ'traa. 
Il  was  ercn  argiiei)  bt  loatij  Oahanneii  ite 


•hoi,  sod  h 
oiiUlM|^ 

rru  IT  M^H 
■  t  nl  iiriraH| 
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lll^B  ttw  lioolc  Divl  line  only  wpre  uH»d, 
-Wj^Smd  much  better,  m  ibu  lang-run, 
ituin  th^T  hare  dooe  Emce  the  purauil  liiLS 
rnlislcd  capit&I,  aod  brougbt  into  requisl- 
lioD,  like  oihep  departrDenla  of  iuduBtrj, 
die  moal  cQecliTB  methods.  It  wu  oer- 
tual;  true  ihnt,  or  lome  apcaivs,  the  dimi' 
nulion  Imd  bei^omc  so  eenous,  tbnt  nhit 
wft3  onco  t  cheap  foo<I  had  becomt  au  cx- 
pensive  luturf  aud,  in  respeul  to  nlhcTti. 
the  aupplj  fas  so  pretariona,  that  the 
prices  were  olwnja  giwd.  and  aomolimM 
oppresgivvlr  high.  la  thid  aintc  of  tlitiigs 
the  fiahcrmen  made  their  apponJ  to  legis- 
lation, and  the  legialutora  in  turn  referred 
tl«?  wliole  mutter  to  ttio  men  of  acience. 
We  remeiuliet  la  old  Profetiaor  of  Ilcrme- 
nculiu«,  who  ftjjd  in  bis  mstinal  that  Sci- 
ence bud  ila  ipoatica  aa  veil  oa  the  Goapel. 
The  Miitiuit^nt  guve  olTense  Ui  many  of  hii 
eo-reli|^iiidta,  and  hia  publishers  njikcd  to 
be  allowed  va  Inke  out  the  objeL-liouable 
fcntcuoc.  Tlio  profesaor  firmly  refuawl: 
"  For,"  «B  ho  iiiiid  lo  us  nflcrward,  ■'  my 
retard  for  (ruih  woidd  not  permit  It." 
Th«  United  Slnle^  ordered  b  commiaEion  to 
attend  to  thin  mutttT.  No  salary  id  pro- 
liJcd,  and  no  perquisites  are  poaaibte, 
Cui  till!  mnu  be  found  irho  will  tipealc  n  ilh 
the  force  of  autboritj,  and  without  the  in- 
ducement of  hire?  With  Spencer  F.  Baird 
to  lead,  a  noble  band  of  wurkfra  tuko  up 
the  cause — Baird  and  Gill,  the  ichthyolo- 
gUla;  Dr.  Furlow,  iho  algologlst;  Profs. 
Varrill  and  Smith,  of  Talo  College,  the  one 
so  famoua  on  the  polyps,  and  tho  other  on 
tbe  cruataecs ;  ill.  Emerlon  and  I'rof.  Uorae, 
noted  fpeoiolUla  in  the  iiivcrtebrata — and 
tliere  were  chemiats  and  ineleDroiogisU 
■Jan.  And  all  without  fee  or  hope  of  re- 
ward, bi^yond  the  conKciauBDcaB  of  the 
great  ^uoJ  tbat  must  ensue  from  the  ac- 
cumulation and  dialrihutlcin  of  trustworthy 
knovik-dgo  on  the  great  quealion  of  con- 
terrin;  Iho  foodHdhua.  It  became  neceS' 
»arT  to  search  old,  musty  records  of  the 
Puritan  dayl,  in  order  to  know  what  iti  sup. 
ply  •ria  io  times  gone — the  mij^nitions  of 
flfh.  their  food,  the  actual  climate  of  the 
Waters  they  frequenL,  and  where  they  are 
acarce,  and  tbeir  fond.  Ucnce  came  deep- 
■ea  dredfrin^H,  and  IhcrtDometric  soundings, 
and  eiplonktiims  of  sea-boltoma,  and  the 
chemieal  condition  of  the  wntcn  In  differ- 
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ent  places  nod  at  different  depth?,  etc.,  etc. 
Tho  results  appear  in  part  to  this  thick 
•olume.  Besides  a  large  amonnt  of  work  in 
their  best  vein,  Profs.  Baird  and  Gill  have 
giFcti  oataloguei  of  the  fishe*,  and  Terrill 
niid  Smith  of  the  invertebrates.  The  work 
□f  the  former  gentlemen  in  yet  incomplete, 
and  another  year  mu^t  continue  the  puhlica- 
tian.  That  of  Vcrrill  and  Smith  has  a  sort 
□r  completeness,  and  it  is  well  that  tills 
part  ia  republiahed  ;  and.  as  It  ia  accom- 
pauied  by  many  iUnstratiatia,  it  is  lu  tbe 
student  of  these  forma  inraluable. 

EaSATS  AoDKESSEa,  DT  PROn:M0[tS 

Lectdrirb  or  Uwenh  CoLLKnx,  Han- 
Chester.  London  :  Mucnilllan  L  Co. 
fldCi  pages.    8vo,    Price,  fS.UU. 

This  volume  is  intended  to  commem- 
orate the  openin-  of  the  new  fauildiogB  of 
the  Owens  College,  which  occurred  on  Oc- 
tober T,  1B';3.  Thi^  college  was  founded 
in  18S1,  by  a  bequest  of  .loho  Owens,  a 
merchant  of  Manchester.  In  ISTl  it  was 
recaastttuled  and  incorporated  by  net  of 
Parliament.  A  sketch  of  its  origin  and 
prepress  is  giTeu  in  the  "  Opening  Ad- 
dress" by  the  Duke  of  DeTonshini,  Its 
prcaiitent. 

In  Ibo  address  "  Oa  .Some  lielatiocB 
of  Cullure  to  Prsolical  Life,"  Prof.  J.  G. 
Greenwood,  the  principal  of  the  college, 
enters  (ho  controrersy  between  the  classi- 
cat  anil  acicntiilc  methods  of  education,  and 
endeavors  to  stand  upon  tuiddle  ground. 
Instead  of  a  principally  claaeical  curricu- 
lum,  or  tho  reverse,  he  would  hare  one 
which  embraces  Icllert  to  eultirate  tba 
taste,  malhematirt  to  discipline  the  renaon, 
"  and  some  branch  of  p/o/iinl  "  lo  de- 
velop the  powers  of  obscrTallon  and  juduc- 
live  reaaoninfj. 

The  leiiure  on  "9oUr  Phvalca'Ma  an 
interesting  fuiiimary  of  cur  knowledge  re- 
garding the  appenrunoc  of  the  sun,  his  al- 
mosiiheric  obangc?,  his  meteorological  con- 
ncclioD  with  the  planets,  and  the  eooneo- 
tioa  heiweeo  his  majpietic  chitngei  and. 
auroral  displays. 

"  Primeval  Vegetation  in  Relab'on  lo 
Nulurul  Selection  and  Evolution  "  Is  a  criti- 
cism, by  Prof.  W.  C.  WilHnm_"on,  of  those 
(loclrines  in  the  li^ht  of  npparelitly  ooti- 
trodietory  facts  furnished  by  llic  vcgelJt- 
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lioD  of  (lie  Cretweous  and  TertUrj  epochs. 
Tbese  liww  tl""'  "  great  vorieij  of 
faroM  appear  to  ipring  euddenly  into  cxiat- 
Mae,  during  thosu  cpoclui,  vrithout  tba  cx- 
iiiHicc,  in  iiMOedlng  epochs,  of  oilier  forms 
from  wliith  they  could  liuTe  dcscenileil ; 
and  thi!  presence  of  more  bighlj-organiied 
foTDis  than  ire  are  led  U>  look  for  on  lha 
grauiiila  of  eiUjer  doctrine.  The  iwue  la 
mftdc  la  ft  special,  not  a  gcncnl  aensc. 
Tlie  general  fact  of  erolutioli  ii  taken  for 
granteci,  while  tlio  apcoiul  faet,  that  llic  im- 
plied larlationa  of  apeticd  are  endless,  i* 
calk-d  iu  quc<ilion.  Tlie  poailion  aasnuied 
ia  tliBt  lueh  TaKittiona  arc  limited. 

In  "  Some  Hialorical  Reaalts  of  the  Sci- 
enco  of  Language,"  Prof.  A.  S.  IVilkins 
dm  ITS  >  tei7  «n(ertaimng  piL-turci  of  the 
DOndilion.  cuatoma,  and  tnanncrs.  of  the 
prebistorio  Arjnn  people,  from  ^rupeva 
aSbnled  bj  the  impllcaiioDs  of  tlie  <rorda 
Ihej  had  in  use ;  his  object  being  to  show 
wlut  Hyhl  has  been  thrown  upon  tha  die- 
lanl  pa*l  bj-  the  sludy  of  philology. 

Among  the  remaiuiii):  c«BaTa,  "  OrigiQal 
RineDrch  iia  a  Ueans  of  EducaUon,"  "  The 
DiBUnco  of  the  Sun  from  the  Earlb,"  '■  The 
Limits  of  our  Knowledge  of  the  f^rlli," 
"The  Use  of  Steam,"  "Science  and  Medi- 
eiiic,"  "ProTenjil  Pootrj  in  Aocieot  and 
Modern  Times,"  "Tho  Judicature  Act  of 
IST3,  in  it.1  Relation  Lo  the  History  of  the 
Judicial  Svstem  of  Kaghmd,"  and  "  The 
reaec  of  Europe,"  will  prove  of  interest  to 
(he  general  render. 

RtrosT  ON  THI  QioLooicai.  Sitbtit  or  rns 
Stats  or  lo"-»  to  th«  TamTmrH  Qm- 
IRAL  AsanlRLT,  Jinuary,  1870;  eon- 
tainint:  Rc1!il119  of  Eiaminatidns  and  Ob- 
verralions  made  within  the  Years  18114 
lo  IStin.  Ry  CUUUES  A.  WHlTa,  M.  D. 
'i  Tola,  imperial  octavo,  pages  391  ajid 
«3S.  Price  (10.00.  Den  Uoiuea,  Iowa: 
Kills  k  Co. 

Tni  Gnt  four  chapten  of  tliia  work  are 
dvroted  to  the  phriical  eeog">pl>5  of  the 
Sum,  wfaiob  is  adniirably  presented.  In 
the  flnt  of  ihcAc  tho  author  eon^Lders  the 
BurCaco  fealurcs  of  lona.  and  ^va  in  a 
chart  five  profiles  acroi's  the  State,  allowing 
cIcTiiiuna  aboTe  low  water  in  the  Missisaippi 
Bt  Keokuk.  From  these  it  appeara  that  Che 
hlgbcal  point  in  the  Stale  ia  but  a  tittle  over 
I,SOO  Imi  aboTB  Hm  Iorcm,  and  that  Iheso 


two  pointa  an  DMrly  BOO  bSm  ifUL  lb 

dralDagc  of  III*  Bt«t«  cOtiriMa  of  twq 
tema  of  iirerv,  an  eoatmi  and  •  wtltm 
(yat«m,  emptying,  the  foriDK  into  th«  Hi* 
sbsippi,  ami  the  latwr  into  the  MiMOan, 
Ae  there  are  no  monntaitia,  the  riven  cat- 
stituic  the  most  conipiuuDua  fcMiuv  m  I 
physical  goognphy  of  lh«  State,  an)  alJ ) 
invgukiritica  of  aurfaoeare  due  almoat  ■ 
to  eroaion  by  itrDama.  The 
lakes  of  Iowa  t)ie  aoibor  diTjdc*  laloln' 
clo^aes,  TIE.,  Drijl  lata,  lliace  «ho*«  M) 
eoDsiat  of  depr«*aions  in  ibe  drift,  dalaf 
from  the  glacial  epoch,  and  Allmiil  U". 
formed  by  Ibe  action  of  rivcta.  In  t» 
ond  chapter  we  hare  a  diacuaion  at  tlx 
origin  of  the  drift,  la  whlcb  il»  vridcaea 
of  its  glacial  origin  are  scl  forth  *ilb  a  da- 
grce  of  cl«mc«s  wbtch  is  Imly  aJtniiJia 
The  two  rcmainlDg  cbaptera  of  ibis  SnI 
part  m  dcToled  to  the  ooiiridMmllM  oT 
soila  and  climate.  The  author  oib*  m 
opinion  aa  to  the  origin  at  the  pnirita,  hit 
he  holda  "  without  the  IfMt  herilaliM  tbtl 
the  real  eaase  of  their  present  ciiMon  ia 
loira  is  tho  prcTftJcnee  of  Ibo  aamal  Sno, 
If  these  bad  been  prevented  Bflj  jmn  ■{«. 
Iowa  would  now  be  %  tlmbend  liMteBd  a( 
a  prairie  Stale." 

In  Part  II.,  Oenenl  Owlosj.  Um  tmlhur 
oonsldcn,  among  other  point*,  lb* 

lioa  of  practical  oool-dcpoailt,  aad  b(» 
Gdent  that  coal  mny  be  aonghl  for 
the  whole  of  Southweitcrn  low^  wllfciM- 
■oiuble  hope  of  lindlog  plentiful  a«n^  ** 
RTailablc  depUis.  The  prwcat  hxwn  m*I- 
area  of  the  State  U  about  7,00(1  acraai* 
The  ciisleoco  of  large  qBanlitiea.of  p»J 
peat  has  also  been  fully  demonatraioL  Ki* 
plorationl  for  oitneral  ihI  or  tlia  ffttd"! 
metals  in  any  part  of  the  Sut*  ana  alaM 
certain  to  end  in  failure. 

Id  Part  III.  of  the  Snt  rola*^ 
Part  I.  of  the  aeeond,  ihow  portiM  af 
the  Slate  which  haro  l«rn  oiaailDa'  ia<U 
Kurtey  are,  as  far  a*  prarticabl*.  »ebdlt»J^ 
into  regiooi  that  have  counioii  gaofX^lMsl 
characters,  for  the  piupoae  of  bufflwuf 
Ihtir  drscription.    A  pttanl  iMoast 
each  region  ia  followed  by  aafMaM 
more  detailed  dcseriplloiu  of  vKfj  aw*? 
vithiD  it,  »0  far  as  tbry  h*Teb««B< 
Finally,  Part  Il.haa  bar  obapunMB 
alogy.  liUiologr,  and  ebanlMij.  B»  ■ 
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would  fuU  UB  to  BlgDiltzo  bU  Ibe  eiccl- 
leDCFs  of  itiU  Hork,  wbk'h  Iibb  tbe  rare 
VKAX  of  being  Irulj  rtadabte  for  the  unpro- 
(ewloiml  niiil  uuseicntifii.-  idbd.  As  regards 
ibG  DiecbaDienl  al;1e  of  tbc  work,  it 'm  ia  nil 
respects  ndinimble.  The  paper  is  of  tbe 
bat  qaalilr,  the  Ijpc  large  sad  clcur,  the 
proof-reader's  duly  faUhfuIly  dune,  und  tbe 
woodcuts,  cbnrtu,  ntid  plalea,  equul  to  the 
best.  We  would  call  apcejul  nltenlluo  to 
Uie  "  Ccologlcul  U  Dp- Model "  o(  itia  whole 
St>l«.  This  CDiiaimB  of  a  map  of  lown  in 
tis  ibietB,  vhereof  the  lowest  rc[irefen(B 
tbe  Looer  Silurian  rormalian,  uoderljiog 
the  entire  Sttlc;  over  tl lis  tbc  Cpper  Silu- 
ri4a,  wbifh  corera  all  ihc  foregoing  except 
the  extreme  nortbeast  corner^  tbeo  tbe  De- 
vonisn,  vbieb  retires  still  rnilber  back  from 
ibe  notlbeoBt  comcri  tben  in  succeaiiioD 
tbe  eub-CBrbonifcrOug,  tbe  Lon  er  and  Mid- 
dle Conl-MeariuTcdf  tbe  ITppcr  Coal-U<^ubun!9, 
■nil  tbe  Cretaceous. 

A    PLJIK    ElPOSITIO-t  Of  THE  ToSOBY  iND 

PntcircE  or  l.irc  Assitiuscs,  with  • 
Bribf  SExrm  or  its  Uistort.    By  J. 

AuBiHOE,  Professor  of  Uutbe- 
niBtioa,  Columbia  CulleRe.  Xew  York 
City.  New  York  :  CImrlea  A.  Kittle, 
786  Siith  Avoouu.    1874.    Sro,  pp.  fll. 

Lirs  i□EurBnc(^  is  "  a  subject  of  wbicb, 
though  soioc  of  the  dvlails  may  bo  comjili- 
cnled,  the  ErBl  priiiuiplus  arc  singulnrly 
plain."  So  vrolo  De  Morgaji,  tliirty-slx 
years  ago;  a  period  nithin  wbioh  there 
have  been  created  in  America  neTcoty  life- 
iDiurancQ  companies  now  eiisliog,  tbe  de- 
tails of  whose  biuioees  are  before  us ;  of 
whose  rcIio<<^  about  el7.000  are  now  in 
force,  Insuring  aboot  J2,3 3 1,000.000,  «-iib 
a  yearly  income  exceeding  (125,000,000, 
ODf)  holding  SBsetB  amounting  to  (37B,- 
OOC.OUO.  Tbcau  enormous  sums  are  the 
laiumnces,  and  yearly  and  accuaiulalcd 
paynieD'.s,  in  behalf  of  benefidatlea,  who 
doubllcfs  eiceed  3,000,000  in  number ;  and 
of  (iilly  nineteen-twentieth i  of  tbesa  ioler- 
caled  peraons  it  is  sufe  to  any  that  ihcy 
know  nothing  of  the  "  first  principle?,"  so 
"iingularly  plnin."  of  wlileh  Dp  Morpin 
epalte,  but  of  which  be  salil,  "  nothing  hut 
I  indiffetcDce  can  prevent  the  public  fioiQ 
I  becoroing  well  acquainied  wiib." 
I  Of  publicatioDs  profi'ssin^  to  popolnriic 

\     Idew  about  life  insurance  there  are  enough 


nud  a  surfeit ;  but,  the  );realerpart  of  them 
being  openly  written  in  advocacy  of  some 
purlicular  compnoT,  tlivy  are  regarded  by 
mof  I;  people  as  advertisemeiits,  to  be  liaslily 
rend  and  carelessly  cast  aside.  It  seems, 
Lbercfore,  that,  for  an  aiillioritotivc  cipo- 
sitioa  of  the  principles  and  pruclieea  of  tbe 
business,  the  publio  nill  regard  the  more 
liuch  a  presenlution  of  tbc  subject  as  has 
now  been  made  of  It  by  Prof.  Vbh  Amringe, 
who,  from  his  position,  will  not  be  suipectcd 
of  writing  in  the  interest  of  any  compony 
or  class  of  compaiues. 

Id  his  preface  the  author  says:  "The 
object  of  this  pamphlet  is  lo  dispel  the  ap- 
parent oiygtery  whioh  envelops  sSBunmce — 
to  give  the  general  reader  a  clear  and  con- 
cise explanation  of  tbe  priociplea  on  which 
it  is  founded,  and  tbeir  application  in  busi- 
ness. Purely  technical  discussion  has  been 
avoided,  and  the  necessary  calculations  have 
beou  made  in  as  plain  English  as  possible. 
A  simple  explanation  has  been  given  of  the 
icTcral  kinds  of  companies  and  their  man- 
sgement ;  of  the  mode  of  obtaining  a  policy, 
and  the  coodilions  upon  which  it  is  issued ; 
of  the  TiianO'^r  of  securing  tbc  amount  due 
under  a  policy  when  it  shall  become  a  ciaint , 
of  the  various  kinds  of  policies  issued  ;  at 
tbe  construction  and  use  of  mortality  tables  ; 
of  net  premium,  expenses,  and  loading ;  of 
reserve  for  reinsurance,  bipse  and  surrctider 
of  policies  ;  of  surplus,  its  distribution  and 
modes  of  application ;  of  goveroment  prv>- 
leetion  of  policy-hold  era  and  supcrrislon  of 
companies.  An  outline  sketob  of  tbe  his- 
tory of  life  oesurancc,  particularly  in  the 
United  SlalcK,  has  been  added." 

Id  the  aceompllshment  of  his  task,  Prof. 
Von  Amringe  bus  been,  in  our  judgment, 
very  successful ;  n  large  amount  of  iufor- 
Diation  has  been  condensed  Into  modentle 
space,  and  at  the  same  time  clearly  set  fcrlb, 
wblle  there  la  nu  attempt  at  more  display 
of  learning  or  of  research ;  though  the 
treatise  is  the  result  of  a  good  deal  of  both. 
The  work  is,  as  ■  whole,  bo  well  done  that 
n-e  omit  any  luention  of  the  tu'O  or  three 
minor  points  we  had  nrarked  for  criticism  ; 
esecpiing  this  one  which  the  professor  can 
readily  amend  In  his  Deit  edition.  Lift 
naurance  Is  scarcely  known  in  Ihb  conn, 
try.  Life  inmirait^p  tft  Well  known,  and  is 
tbc  sutjgot  wblob  Pt«r.  Van  Amrings  has 
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treiled.  Tlic  use  of  lliu  word  inminmet  \t 
til  but  uniTcnol  iiDoiig  Amcrlcnii  inturnncii 
men;  mid  t1i<^  diElincIioa  mado  in  llic  uie 
of  llio  lenD,  in  tbc  foot- Dole  to  page  Are  of 
tbc  pnmplilct,  is  mcrcl;  one  of  llabbagc's 
croichew. 

Wu  agrco  with  PrpsidKnt  Barnard  in 
aa.viog  Ihnt  the  fi?iiGrul  lircuUlioLi  of  Prof, 
Van  Amringc'e  paniplilet  nill  "do  miiQh  to 
inspire  confiilcnce  among  the  people  in  the 
KiBdom  und  sikTel;  of  this  modo  "  (life  insur- 
Boce)  "of  proriding  against  tbc  um^crtaLa- 
tiet  of  ihc  fill  u  re." 

SiiiiflTic*!.  Atlas  Df  thi  I'siiwi  Statks. 
Past  IIL  Viru.  BTATiSTii.~8.  B;  Faui- 
cia  A.  WuKsa. 

Tma  ii  Ihs  fir«t  publLtbed  inaUlliaenl 
of  a  BCrica  of  iDapa  and  vhnrta  to  campriae  a 
"  Sutiiiiciil  Atlu  of  the  United  Stales,"  de- 
eignod  to  represent  (o  lUe  ere ;  I.  The  phja- 
ical  futturea  of  (he  coualrj ;  2.  Tbe  cod- 
rtllUDDl  tUmenls  and  gnjwtb  of  populn- 
(ion;  3.  Tlic  vital  Blalidiir^.  The  first  and 
second  pnria  will  be  published  eliortly. 
Tbe  third  pan,  which  i»  heforc  us,  com- 
pHua  SIX  maps  anil  iwtlre  charts.  The 
mapa,  \iy  tbHoIj  of  coloring,  ahov  Ihe  dis- 
tnlHition  of  the  slalislical  facta  over  the 
Uniteil  Slates ;  while  ibc  charts,  by  a  »ya. 
Icm  of  projwliM)  liocs  and  shading,  elabo- 
rate the  dftail^  of  tbc  grncral  Idea,  Bhowlng 
the  facts  as  preMiiled  by  Stalet,  iiei,  race, 
knd  age.  Far  example:  tbc  first  mnpabona 
the  predODiioation  ol*  eci.  Areas  in  obicb 
fcioalva  pteitaminale  are  left  uncolorod, 
irbile  (he  reiuuliilig  arcie  are  colored  deep- 
ly in  proportion  as  the  excels  of  malea  in- 
cnsaBes.  The  accompanjiog  tharts  com- 
prise  a  acriea  of  projecrtions  formed  on  tbe 
following  principle  :  A  Tertical  line,  one 
Inch  loni;,  is  diiided  b;  horizontal  line* 
into  right  parts,  repiesenling  oa  man;  de- 
oadta.  Tbe  angle  (o  the  led  of  (he  vertical 
Hne  \»  supposed  to  represent  milesi,  and 
that  to  the  right,  fetDali-a  ;  and  the  ebading 
of  either  angle  iadicates  tljs  predouiination 
of  tbe  (ex  <t  stands  for.  Figures  attached 
to  tbe  end-  of  Iba  horliootal  Matt  indicate 
hy  thoiifonJlh*  the  ntiniber  of  indiridunla 
in  each  decade  of  life.  T!ie  lowest  hori/on- 
lul  line  rcpfcsrntj  the  ttr^i  decade,  ind  the 
length  of  each  Tarira  with  the  number  of 
Individunb  in  the  decade  it  repreaeuls.  In 


this  way  is  sbowii  th«  ptoportioa  bfl«M 
malea  a;id  females  m  the  aggrc^u  popBl^ 

tion,  the  while,  ibe  colored,  llie  foi 
bora,  etc.,  la  the  roltcU  State*  as  a 
and  in  tcvcralty.  Tbe  birth.nte,  and 
death-rate  from  comDmptiao,  malarial 
cases,  inlcsii&al  dlacascs,  and  feren  odMf 
than  Diiitariat,  are  represented  in  like  ma. 
ner.  Tbe  Elatiaiica  nf  blintfiMBi^  4ei(> 
mutism,  in^antiy.  and  idiocy,  nvibmi  h 
charts  onlr.  Aa  explanataiy  ust,  to  u- 
compDoy  tbe  mapg,  «Q1  «ooa  b«  {aiac4 
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BcTi.Dfso,  CoHETBrcnox  TiMBCB.  am  B 
By  E.Scott  Bibk.    New  Tork:  li 
Putnam's  Sone.    3  vols.  Iflnto,  I3S 
eacli.    Price  7S  ceuts  pvt  vul. 

Tucai  little  volumes  aim  at  expUnalni 
of  the  tcchaical  terms  used  in  bnildin^ikd 
deacriptloii  of  tbe  parts  Ihcr  doaignat^  i*> 
tirdy  aroidhig  tbe  larger  subjact  nt  itu 
principles  upon  wbicb  tbe  art  of  buiUiiig 
rests ;  or,  more  delinilelT,  they  cz^iIb  «bsl 
any  pari  of  a  building  is  witboot  UBilg 
bow  tbe  building,  as  a  whole,  is  consUMtdl 
Tbe  first  takes  up  timber  ooaalruclIoB  "u 
ciempliflcd  in  the  framing  of  AiMii%  Jtt- 
tiiious.  and  roofs,  eiplain*  the  MnM  aad 
describes  the  parts,  and  pioeeed*  In  ilit 
same  manner  with  the  subject  as  exeopUM 
in  doors,  windows  and  internal  Bltiap  of 
houses,"  and  with  the  lead  and  itoD  tlMfc 
connected  therewith.  Tlie  second  simllti 
deals  with  tbe  cmployincnt  of  brick,!' 
sUIc#,  tile,  etc.,  in  building. 

Each  volume  is  accompanied  by  asi 
volume  of  correspuo'lini:  aim, 
plates  iUoalratiie  of  the  trxL 

LtOBoiMC  CnENimr.  By  Dr.  W.  &  I 
jEii.n,  V.  II.  A  S.,  P.  G.  S.    S.-w  laitt  1 
li.  P.  Putnam's  Skko.    187  ppi.,  llW. 
Price,  70  CFOta. 


Tffc  aim  of  tbis  book  is  tbe 
of  primary  princlplca,  so  as  10  b«  inxfr 
gible  to  beia:innerv,  whtlo  ali«  Mnieft  ** 
■  Uit-book  for  mar«  adTstiecd  Stulnnil 
and  it  aiiswera  this  purpoet  WJ  *A 
It  bcgioa  br  deliuiog  inorgenle  efaMaW}, 
enumeraiing  the  elements,  ataitair  *b(l**i 
of  affinity  and  combinatioa  bckI  tb*  p>t> 
ciples  of  chemical  n'>7DeDclatiira,  asd  eM- 
eludes  with  a  ilcrription  uf  iim  b>M  ka 
portant  demtn^.  and  the  rninhlnallMit-" 
which  they  enter. 


LIT£HARr  NOTICES. 
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L  :     m     COUBIXATIOSB.  AnCLTIRA- 

TiOKO.  iso  Fursicu  Efmcis.  Bv  Colo- 
nel J.  G.  DCDUST.  -Vfw  York  ;  O.  P. 
Pulntun's  Sons.    69  pig<:^.    ii  ccnti. 

Taia  uacful  piiii|ihli'C  \i  ■  pojiiilar  re- 
italcmcat  of  the  chUrfacW  and  ir^menU 
ilcrivod  from  science,  upon  which  tlie  op- 
poDcnta  of  ulcoholic  berenigcs  resi  their 
cue  For  hia  motlo,  C-olonel  Diidlvj  qiioies 
Ibc  pithj  obacrvation  of  Dr.  Wlllanl  Pirkcr 
that ihc  Ibw8  of  hcallli  arc  iho  lana  of 
GoJ,  uid  as  binding  on  maa  tis  the  Decs' 
logac;"  and  lie  then  procerde  lo  show  how 
the  lawl  of  hi'olth  sre  TioUlod  by  Ihc  use 
of  apirituoua  driokE.  The  iiuthor  does  not 
profess  lo  havu  made  any  uew  contributions 
i«  the  queaiion,  but  only  to  present  the 
epiniona  of  eminent  Biithorilie.a,  nlio  hnvo 
^ven  grout  nttcnlion  to  the  subject.  His 
|iagi'S  prcneut  nmnj  stnrtling  facts  Buitpd  lo 
awakcii  BPtious  relleclion  on  the  pari  of 
those  who  arc  in  dan^-prfroni  Ihu  use  of 
■loohoho  bcrcnige*,  but  the  freBhest  por- 
ttoD  of  the  ttatemcnt  is  hU  etjioti  of  the 
outTa);rOos  H.vslrm  of  cheating  pracliavd  br 
the  dealers  in  spirits.  Of  all  the  frauds  of 
eommerci!,  according  to  this  writer,  none 
will  for  B  moment  boar  comparison  with 
the  ndultonitioua  and  sophislicalione  of  in- 
Uxii7Bling  liquors.  Hv  gives  recipes  enough 
fbr  th«  manufaoturo  of  all  kinds  of  choice 
Hquors  lo  start  a  manufacturer  in  buainuss, 
ud  shows,  bjr  the  chenpneas  of  th«  mate- 
rUI  ssed,  bow  immeoselj  profitable  such  a 
biuliwu  mosl  be.  To  the  rising  genera- 
lion,  who  cannot  have  the  benefit  of  the 
teachings  of  the  old  tomperaneu  campaign, 
such  works  us  this  of  Colonel  Dudley  will 
prore  taluabl»,  and  its  wide  circutalion 
unong  them  ii  to  be  ■ironglj'  eommended. 

EnDEMto  DiLcsioNs.  B«  FiiEr'ERic  R.  TAta- 
YiH,  M.D.  New  York:  Au  E.  Butts 
ft  Co.    38  pp.,  ISrao. 

la  a  Irctaro  before  Ihe  Liberal  Clab  of 
Kow  York  City,  Ihe  author  endeavored  lo 
jwint  out  the  cause*  of  popular  delusion  in 
general.  The  lecture  Is  here  produced  ia 
book-form.  Inherited  tfnili^ncio«  to  pasj-ion 
and  ignorance  in  Ihe  Jiiii9ae.><^  automatic  ac- 
tion, IJIDpalhy,  and  [he  de'lro  la  imitate, 
■M  uslgBcd  as  the  causes,  The  euttiTalinn 
of  a  healihj  public  senllmoat  ia  regarded  aa 
Uic  oulj  ouru. 


A  Recoeu  or  EiPiBiusMa  uiomxa  tbs 
CBiAACten  A.-cD  FoS[iio;t  or  N'ectiui, 
AXE9.  A  Paper  read  before  the  Ameri- 
can Society  of  Civil  Engineers,  by  LoDis 

NiL-EiUSON,  C.  E. 

Tors  paper  records  a  series  of  eipori- 
ments  undertaken  to  ascertain  the  charac- 
ter and  position  of  neutral  axes  (unstrained 
partf)  in  beams  and  columns  under  press- 
ure, and  attempts  to  entablisb,  as  liie  >«- 
suit  nf  fuch  experiments.  "  that  Ihe  Dcutral 
niis  is  a  Uexiblo  line  Iruljr  parallel  lo  the 
top  and  bottom  aides  of  the  reelaugulur 
beam,  and  passing  through  the  centre!  of 
graiily  of  its  sections  only  when  the  load 
is  ovculy  dietribnted  from  end  to  end  \  .  .  . 
but  that,  when  there  is  a  local  pressure,  the 
neutral  alia  is  more  or  k-ss  g"'^^ 
direction  and  form  by  the  siram  pns.-ing 
from  tho  point  of  local  pressure  lo  ihii 
point  of  support." 

FxrEita  cBiBrLT  AxAtoxirAL.  Read  before 
Ihe  Amerieso  Association  for  tho  Ad- 
vancement of  Science,  August,  1873,  by 
Bcai  G.  WiLOEB,  M.  0. 

THESiare;  Diaousatons  of  the  Outer  Cer- 
ebral Fissures  of  Ujmmalia,  es]>eeiDlly  the 
Canuvora;  Cerebral  Variation  in  Domealic 
Dogs ;  Lateral  .^Bymmelrj  In  the  Brain  of  a 
Double  Iluman  Uooster,  and  Papillary  Rep- 
resentation of  two  Amis  in  the  tiamo;  Dab. 
its  and  Parasites  of  Epcira  Rlparin;  Need 
of  a  Uniform  Position  for  ADaloniival  Fig- 
ures; Lateral  Position  of  the  Vent  in  Am- 
phioius  and  in  Certain  Balmehliui  Larric  ; 
Composition  of  the  Oarjius  In  Dogs  ;  Frea- 
ont  Alpecl  of  the  Question  of  Inlermembral 
Homolegics ;  Tarialion  in  tho  Condition  of 
the  Sense-Drgnns  in  Fietal  Figs  of  ihe  Same 
Litter  \  Pecloral  Huseles  of  Uunimulia,  and 
Variation  of  Ihe  same  in  Domestic  Dogs. 
The  papers  are  iliustratcd  by  oumeroUB 
plaMa. 

Tim  HiODUiicu  PnomiTiES  or  Mjti- 

RIALS  or  CoNSTitcCTiaN.  Itetd  before 
Iho  American  Society  of  Civil  En^ 
nei-rs,  by  Prof.  R.  II.  TBtBSTOM, 

This  is  nn  otlcmpt  to  formulate  muUiodn 
for  determining  the  homo^Deousne^s^  cUm- 
liciiy,  and  cohesive  power,  of  metallic  sub- 
slancen,  as  well  as  the  elTceta  produced  In 
Ihem  by  shocks  or  blows,  strains,  ftnd  varia- 
lions  of  temperatuTC 
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llL'u.rm  ar  tax  Cosmj.  Ukitimitt.  Vol 
I.,  Nuiabrrs  1  and  S, 

Kl'ihier  I  f^ivi  Bomo  aocoHDt  of  the 
Morgui  EsppditiuDS  under  Gi.  Fred  BsrlC 
to  the  Amm'^DiiB  counirr  in  1810~'T1,  and 
daacrihcs  the  gcogmpbical,  (opogrspliif^tit, 
nnJ  grologlciii  fealurtj  of  ihe  Lnwcr  Tapa- 
jo*,  while  Number  2  deacribea  Ihc  Carbti- 
UifenjuA  BrachiopfidEi  of  JlaitubB,  OD  the 
iIyct  Tnp^jiw. 

AssATinc)  BT  IDS  SPEiTSoscapK. — Thls  \» 
■  paper  deluling  cipcrimcaM  mado  In  Ibe 
United  Stales  Mint  at  rLilucJulpbia,  b}'  Alex. 
andpr  E.  Outcrbridge,  Jr.,  with  >  Tiew  of 
ascertaining  the  poBsibilitj  of  delermiuiiig 
the  value  of  motaJs  by  iho  epeclroatope, 
Tlie  coTielusion  arriied  at  is,  thai  usijiog 
by  thia  meuu  is  impracticable. 

TiurauisaioN  or  CuNiiricmo^c.  Read  be- 
liiru  the  Maine  Mcdicil  Aisociatioti, 
June,  lell,  bj  A.  C.  Haulin,  U.  D. 

Tilt  view  taken  U,  that,  bj  obaerruice 
oflialural  law  snJ  judifioua  Bclection  in 
niarriagc,  the  ravages  of  this  dieoase  maj 
l>e  IfSieoed  ;  and  the  prlni-ipal  concIuBiaiiB 
reached  arc,  tliat  pcraoui  of  congumptire 
habits  should  not  iDtermarry,  and  ttiat  con- 
sum  plivo  molberi  should  not  Hucklc  their 
infanta. 

CosTniDimoNs  to  tits  Gioloot  txo  Vim- 
iciL  a»>i:iuFUT  or  Till  Lottie  Ahi- 
laaa,  by  Cn.  Fsro  IUbit  ;  and  Tb« 
SsFoiiiAii  BucHioFODi  Of  Euh^  by 
JtlCHASD  RiTunc-i. 

Thui  two  papcw  give  Some  of  (he  re- 
sult* of  tlic  Morgjin  Ejpeditiona  of  IS~U-'71 
to  the  re^on  nainvd.  Tlio  first  ia  apparently 
a  careful  and  elaborate  description  of  the 
featurca  of  llic  Erer^'MoDto-Alegre  Diairict 
and  tabtc-loppod  hills  in  Brazil,  and  of  the 
formation  of  the  alnta  composing  Ihc  samp. 
Tlic  second  dcserlbca  tho  fosail  reouiins  of 
nkolluBootra  animals  discovered  in  the  Devo- 
nian strata  of  that  region. 

Noiw  OS  Tn*  Uakiils  or  Portiowi  op  K*s- 

'*B,    CoLOBinO,    WTOML-iO,   iSD  UtIH. 

By  J,  A.  ALLE.N. 

Tnia  ia  an  enumcralioa  of  the  families 
and  (pepica  inhabiting  those  sectloDB,  and 
a  deicription  of  their  trail*  and  habii*. 


Tni  ItKcEFTioN  or  Da.  Gocw^In  (be 
year  I9T0  Dr.  Benjamin  A.  Oould  weM  to 
Cordoba,  in  the  Argenlino  Republic,  at  Ibt 
request  of  its  flocemmnit,  for  Lbo  pitf]WM 
of  cslabbshing  a  oatioiial  AsttDDOinlc*]  Ob- 
servatory, and  of  making  obsemlknt  oa 
tlie  conaiellations  of  the  sotttbcni  heavAs. 
His  recent  return  to  the  United  Slairs  uta 
oelebnted  in  Oosion  by  a  reception  prtn 
to  him  on  the  S!d  cf  June  last.  On  that 
occasion  he  delivered  an  addrcu,  namliM 
Uie  nature  of  hii  labors,  the  difficullie«  onn 
come,  and  tbe  rvsulta  ■chl«ved.  Tb*  yriii 
eipal  reanlls  are,  the  sucoBBsfiil  csuWIab' 
mimt  of  the  obtervatory,  tlie  ealabUahiDeri 
of  a  national  mcteorologlca]  oflice  aod  ly*- 
tern  of  observBtorioB  Ihroughoat  the  npuh 
lie,  and  tho  compilation  of  an  ktlas  of  tlx 
hcercna  from  10'  north  of  the  ivimUr  iv 
tbe  Eoutb  pole,  showing  erery  star  to  itt 
Bcventb  magnitude  inclusive. 

QiocaAPRicii,  Vmnrioit  m  Xoavs  A«Bi-> 
ciN  Birds.   By  J.  A.  ai  i.h». 

Tbib  is  a  paper  dercribing  Iba  TwtaliM 
prcdaced  in  birds  by  differenHa  of  liDfi- 
tilde  and  latitude.  Jn  dilfercncea  of  Uiiiiult 
variations  occur  in  color,  aiie.  and  dtoilt 
of  elnictursl  porta,  while  in  diOer«iiea<' 
longitude  the  variation  la  priocipaDy  ifi 
color.  These  variation*  are  in  lame  own 
so  marked,  that  ehnilar  forms  bav*  bm 
classed  as  separate  apedes. 

ToANsfoutTiav*  or  the  Comnui  Hom- 
Flt.  ByA.S.  Picxiiin,  Jr.,  M.D. 
An  Inlerestini;  history  of  tba  dianga 
incident  to  the  life  of  this  common  Iohci. 
An  iodividual  kya  uboot  ISO  eg;^  iisu*Dy 
in  frcah  horse-dung.  Tbe  e^  baicbn  In 
about  twcniy-rour  hours  ;  the  larva  puvt 
thcoDgh  three  atagva,  occupying;  Crota  Bi« 
to  seven  days ;  the  pupa  atata  last*  ahni 
tho  same  time:  and.  Gnallv,  the  perfMly 
appeati  at  the  end  of  ten  to  fowMm  daj* 
from  the  lime  of  hatching.  i 

Teh  BtNCB  Ba*  Rzview. — TUi  ii 
■  new  quarterly  review,  devoted  to  tb*  b-< 
lercsis  of  the  legal  prorMsion.  Ilia  pnblki-  < 
tion  of  which  was  bepiu  with  the  pitaW 
year,  in  Baltimore.  The  leading;  airlctett 
the  fit*t  nunfber  an:  "The  Barln  Enc'**' 
and  Francei"  "TheCiiil  tan;  iu NalVi 
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tad  Oeniui;"  and  "Tbe  RcBponsibllily  of 
Life  InaurnDcc  Compunies."  [C  is  adorned 
with  a  porlmit  of  Ciileb  Cuahiog,  and  also 
coataina  a  biogrspbintl  skclcli  of  bim. 
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MISCELLANY. 

Friti  Holler  an  Bcr<Ilablla. — A  letter 

to  Mr.  Darwin  from  Fritz  Miillcr,  dated 
Itttguahi,  Brazil,  April  30tli,  eonfirtns  tnany 
of  the  obserTBtiona  of  Mr,  Bell's  remark  aide 
work,  "The  Naturalist  in  Nicaragua,"  on 
the  habits  of  anU.  Furtber,  he  gives  tbe 
following  account  of  a  contest  between  ibe 
queen-bee  ot  a  hive  and  the  workers:  A 
set  of  forty-snvon  cells  had  been  filled,  eight 
on  a  nearly-completed  comb,  thirly-flvo  on 
as  adjoining  one,  and  four  around  the  fir<'t 
cell  of  I  new  cooib.  When  the  queen  had 
laid  eggs  in  all  the  cells  of  the  two  older 
combs,  she  went  acrcral  limes  round  this 
circumference  (as  she  always  does,  in  order 
to  BECorlain  whether  she  has  not  forgotleu 
any  cell),  and  then  prepared  to  retreat  into 
tbe  lower  part  of  the  breeding- room.  But, 
as  she  bad  overlooked  the  fouc  cclll  of  the 
new  comb,  the  workers  mo  impatiently 
from  this  part  to  the  qneen,  pushing  lier,  in 
an  odd  manner,  with  ihi-ir  heads,  as  they 
did  also  other  workers  they  met  with.  In 
consequence,  the  queen  bognii  again  lo  po 
around  on  Iho  two  older  combs ;  bul,  us 
she  did  not  find  any  cell  nunllnp  an  egg, 
she  tried  lo  descend,  bul  everywhere  she 
was  pusbc<l  back  by  the  worker*.  This 
contest  lasted  for  \  ralher  long  while,  till 
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ftt  lut  llic  qun'U  escaped  without  bsrltig 
completed  luT  nork.  TUiu  ihs  norkcii 
kacir  baw  to  adriau  llic  queen  Ihat  ttaae- 
ttiing  wu  w  yet  to  be  dauc,  but  tlu'T  knew 
not  liow  to  ibov  tier  « hero  it  had  lobe 
done.  In  the  same  htvc  there  appeared  to 
be  Inu  iioUlit'tl  parties  among  the  vockeit, 
diBsenting  about  the  coDstnictioa  of  l)ie 
VOmbs,  one  dealrof  ing  irbst  Ibc  otbcr  liad 
beguD  to  buiM. 

Thf  llrslrni  CnjflJtppfr  PUfnr.— A 

hdj  corre^poDiltut  ut'  ■  Wcilviu  journal 
gire«  Ibc  moet  gniphic  deBeripliau  «'c  bare 
Ufwberc  Bccu  of  the  aimoyaiice  asd  dis- 
CDmCorl  ciuaed  bj  ibe  gmsBhoppers  during 
Uiclr  recent  invMon  of  soiue  of  iLe 'WcBleru 
Slal«E  find  rccrilorirs.  \Vritii;g  frooi  Korib- 
eulcm  Kausoc,  uiuler  dmu  of  August  Stb, 
tbe  corrcapondvnttlali^  tlint  then  ibc  gnfS' 
happen  were  Bvlng  all  around,  and  allgbt- 
lag  on  ercrj  thing,  peltiag  against  doors 
nd  TiDdowfi  lu  fii»i  18  bailAiQiirs  erer  came. 
It  WW  snrecif  poisible  to  see  tiimugh  a 
•ereCD  door,  on  aveouut  of  the  insecta 
•warming  oD  Ibe  ticlling.  Oul-ofdooTB, 
tfae  uppturance  was  as  lltough  ■  aeiere 
■aow^tomi  were  rogiog,  Ihe  «mga  of  the 
fljinggrBSfhopperstookiogwbiUlike  flakes 
oT  mow.  "  Tbej  destroj  ererr  tbing  ibej' 
alight  on ;  evctj  tree  and  shrub  is  coTer«d 
with  ilicm.  You  know  wo  read  of  Pha- 
raoh's plague,  where  the  luscct^  got  into 
tbc  kneading-trough.  I  think  this  is  one 
of  tiicin.  I  went  out  bj  tbe  door  to  tr;  and 
driie  Ibcm  oW,  and  thcj'  Sew  all  OTer  me, 
ud  I  had  to  change  mj  dresa  to  get  Tid  of 
IImdi.  Iii£tead  of  bating  rain,  we  are  biT' 
ingabowcrs  of  grasshoppers.  Our  six  win- 
do**  are  coinplcttlj  covered  with  them, 
and  as  I  write  the;  are  pouring  down  the 
chimncjr,  and  comiug  down  the  itOFe-pipe." 

Tbt  Hon  «r  (he  BiMk  BlUs — General 
Cutter,  ill  a  difi|>aii'h  dated  August  2d, 
graphically  describes  the  botanical  wooden 
of  tho  Block  nilln  counirv,  Dakota.  Of 
"Floral  VaUe;  "  hu  aa^i  that  it  uiTpwaea 
io  its  diiipUT  of  doKcn  anj  public  or  pri- 
vate park  be  had  ever  seen.  £ver;  ilep  of 
the  march  up  tluU  TsUe;  wac  atuid  flowen 
of  tlio  mill  exquisite  colon  and  perfunK; 
80  loiurUnt  io  growth  were  thejr  that  the 
ICMp«r*  plumed  IhemwithiMt  dtMaoimti&g. 


At  one  of  Ihe  haltiog^pIacM,  Gmoal  i 
stlb  plucked,  choosing  at  1  iinliiiii,  amiiiMii 
beaulrful  llowers,  of  dllTcient  riHwi*^  aad 
witbio  a  space  of  Iweulj  feet  >i|ii*r«.  Tkr 
same  eieuing,  Hhile  aealed  at  tba  mm- 
table,  an  officer  tolled  aitCDlion  lolh««ai- 
pet  of  floai(0  ODiJcr  foot,  and  lbs  i)u 
arose,  bow  man;  dincrcut  sprrlot  ounkl  1 
plucked  b;  tbe  cooipauj  without  I(«<i 
ibcir  Mats  at  table.  Seven  beuiilful  \ 
rlcties  were  tbu9  galbered.  Prof.  Do 
con,  bolonial  of  the  eipeditton,  r<li 
the  number  of  flowers  in  bloom  in 
Tallej  at  GftT,  while  an  eqnal  nuBitw* 
raiiutifs  had  bloomed  or  were  jn  to  1 
The  number  of  trees,  sbruba,  and  j 
WIS  twcDij-GTe,  makiog  tbc  total  dm  of 
Ibis  valle;  (isbraee  135  spectea.  ThtM|h 
this  beaatiful  vallef  mcaiiden  a  atnatn  U 
crystal  water,  ao  cold  as  to  render  iee  udt- 
airsbic,  even  at  noondar.  Tbe  tempertlirt 
of  two  of  the  many  cprings  found  Smtag 
Into  It  was  ascertained  to  be  M'  «td4(| 
ivspectively. 


la  lilcrutlMal  Phamic«p«1a-— I 

the  Amtrien\  Jinirnal  of  yt.arr.arf 
July  lit,  Dr.  Charles  D.  Tbomaa.  of  I-hU 
phia,  colls  attenlioD  to  tbc  serious  1 
menu  exialing  between  the  Hriliah 
Uoilcd  Stale*  rhanoat-opiicias  ;  aBd*tKn(l} 
•dTDCalcs  the  adoption  of  some  (anMM 
bj  which  the  two  book*  mtj  Im  htm^ 
into  gfratcr  accord,  or,  better  1^  tamk 
into  a  single  one.  As  iImt  nud  at  (MSfc 
the  lemis  employed  and  the  CamolaMat 
are  widelj  different,  eo  that,  *Ule  bi  Ik* 
other  departments  of  medkiiM  what  ths 
itadeat  finds  in  the  tczt-booka  asd  ml 
teaching  of  one  country  ia  coouDon  to  lul^ 
in  the  depariment  of  iiist«cta  bimUo,  and  to 
pbarmacy,  the  Tarlattont  utd  tlbtiipoHw 
could  hardly  be  p^ter  urn  U  a  cai*rf 
two  different  languages.  This  eondWos  «f 
Ibings  operotn  as  a  grtal  usoynce  la  lb* 
pb;»dait  of  one  coanlry  wUfaliii:  la  t*H^ 
in  tbe  other,  and  Is  stlO  norv  ^ia«»dH 
to  tbe  ifMhcT,  who  i*  dhaUo  Io  lay  An 
any  established  rule*  of  puldaiite  liijawl  A> 
Ihidts  of  U«  own  oonntry,  wbciM  tt** 
rules  should  b«  eoenenaice  wlik  (W  h^ 
guape. 

Dr.  Tbam««  (Unka  that  tho 
adoption  of  tbe  metiieal,  or  MM 
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nnUbnn  «jateni  of  iroigbn  and  iDCii^iite?, 
mmi|  precede  (be  Intrnjiluctiou  t>f  un  luit^r- 
tmlloruU  or  univurBa]  pbarTnnO'jpfuia,  but 
lh«i  wc  aro  num-  ou  n  footing  for  tslablisli- 
lug  a  iiuiry  of  Htaniiard  for  Iho  compoHi- 
titHi  of  tlic  principal  preparations  of  th^ 
plianna<:t>ptEiiia  of  lliu  EujiUsh-^peakiDg 
people,  and  tbis  notwitliataiidin;;  Uie  iitdi- 
Hfel  ditTereocca  between  the  eye  tern  9  of 
Sights  and  mcaaares  io  Grcut  Britnia  and 
in  UiU  eounlrj  respoctiTely — ihe  eipedienl 
needed  to  be  adopted  being  no  otbpr  tban 
for  the  United  Slates  and  Britiah  Fliimna- 
Mpoial  authurilica  to  onite  in  putting  into 
force  the  rule  cslabtiaheil  by  tlio  Sonndi. 
navi^  DQliona,  at  tbtir  inlernational  coD' 
Tcntion,  bcid  in  1S65,  nhi^n  the  phurmi- 
copieias  of  Norn-u)',  Sweden,  and  DcnmaTb. 
■era  uniBed,  add  which  rule  U,  to  elpTcan 
(lie  ■'clntivc  quantities  u»ed  la  phirmaey  in 
proportioriii  parts  by  weight,  93,  0,  g.,  two 
parts  by  any  bjeIoiu  of  weight  of  the  Brst 
ingrodieat,  lour  of  the  second,  nnd  ono  of 
the  third,  ate.,  Ihu«  seeuring  like  ri'latire 
ptoporUons  in  all  standard  eoiupoilDds." 

The  Coltrade  Polalo-BfrOe.— Some  time 
•inco  Prof.  Charles  V.  Riley  prediek'd  that 
the  dreaded  Dori/phora  deermJineala,  or  Col- 
orado potiilo- beetle,  would  reaeh  the  AtUn' 
lit  Slates  in  187S,  tho  prediction  bcini; 
based  on  the  averogo  progress  eastward  of 
flflj  miles  per  year.  But  latterly  the  movo 
tnonta  of  this  pest  appear  to  bate  been  ac- 
oclenitcd,  for  our  eatuemed  contributor.  Dr. 
Bamucl  Luckwood,  has,  during  the  past  sum- 
mer, found  putato-riiiea  infested  with  tbc 
larroi  of  the  genuine  Colorado  beetle  in 
West  Freehold,  N.  J.  From  a  coromunicii. 
tion  hj  Dr.  Lockirood  to  ilic  Manmouth 
Dtmocral,  a  copy  of  which,  with  aeveral  ad- 
ditional notes  inserted,  has  been  kiudly  fur- 
Dbtud  OS  by  tbe  autlior,  wo  take  the  follow- 
ing BocouDt  of  the  rcBoarches  which  led  to 
thi;  idcoliflcalion  of  the  Xew  Jersey  brood 
with  tho  formidublo  Weslum  iu»eel-pe5t. 
HariQi*  aocured  Bomo  specimens  of  tho  lar- 
va: from  Wcjt  Freehold,  Trof.  Locknood 
placed  thciD  in  a  glues  jar  with  a  quantity 
of  pDlBlodcaieS.  They  fed  raicuously  on 
lhain  for  tome  time ;  symptoms  of  the  pupa 
eliftiiKC  were  then  observed,  and,  some  fria- 
ble carib  having  been  furnished,  the  lame 
burrowed  into  it,  and  aoon  asauujod  the 


pupa  form.  In  due  time  the  perfect  beetle 
appeared.  Bui,  na  there  are  two  species  of 
Doryphora  {D.  ilirvni-linnUa  and  J5.  juniin), 
one  of  which,  the  D.  jnnrlti  or  bojjus  Colo- 
rado beetle,  la  common  in  the  Arlantie 
States,  and,  aa  both  are  Tcry  much  alike  in 
Ihu  heetlv-form.  Dr.  Loekwooil  look  every 
preenntion  to  arold  error  in  his  dia^ nosij. 

lu  (he  larva  stage  Ihcdiflbrence  between 
lha  two  species  !a  decisive.  Larvm  of  the 
"  bogug  bug  "  have  on  each  side  the  body  a 
row  of  distinct,  round,  bhick  ppols,  while 
larva:  of  the  Itue  Colorado  speeiea  have  two 
ron«  of  these  spots  on  eaeh  side  of  ibe  body. 
To  make  assurance  doubly  sure.  Dr.  Lock- 
wood  procured  eg^a  from  the  beetles  he  bud 
himself  rained,  and  had  larvic  batched  fi  om 
(hem.  There  was  now  no  room  for  doubt, 
for  every  one  of  them  had  the  donblir  row 
of  spots.  This  conclusion  is  coucurred  In 
by  Prof.  C.  V.  Riley. 

The  capacity  of  the  Colorado  beetle  Ibr 
reproduction  la  amazing.  They  bear  three 
broods  in  one  season  ;  ono  female  huii  been 
known  to  lay  l,2U0  egga.  Bays  tbe  Cana- 
dian Eiiltunoloffiit :  "If  the  progeny  of  B 
single  pair  were  allowed  to  increife  with  oat 
molestution  for  oue  season,  the  result  would 
omoont  lo  over  90,000,000." 

In  anticipation  of  this  inaect  reaching 
Europe  from  our  Atlantic  Elates,  the  Ger- 
man Government  has  made  Ihoraugh  prep- 
anilion  to  meet  It.  Prusaia  has  adopted  a 
system  of  traveling  lecturers  on  agriculture, 
Wanderle/ircr.  Each  WaiiiUrtr/irnr  ha*  a 
district  of  twenty  or  Ibiny  miles,  and  his 
duties  are  10  visit  the  farmers  personally 
and  instruct  them,  Specimens  of  Ihe  Colo- 
rado beetle  have  been  snpplied  to  tlieje 
teachers,  ao  that,  through  tbeir  instructions, 
the  German  farmers  are  already  well  ia- 
formed  as  to  this  inject,  in  fact,  know  ail 
about  it.  and  can  rceogTii»'  it  when  it  comes, 
If  sueh  a  thing  \i  possible.  i(  Mill  be  de- 
slrnved  on  Us  Grtit  appearance. 

Tho  original  home  of  (his  insoet  wai 
Colorado.  It  ii  known  that  it  lived  upon 
the  mountains  there  over  6Ay  years  ngo, 
and  that  it  fed  upon  the  Solaituin  rotlrulHiii, 
a  species  of  wild-potato.  Wbcn  the  hIiIIo 
man  began  planting  patato-palcbe4  on  tho 
Rocky  Uountain>,  better  food,  and  in  larger 
qiiantilie.J,  caused  the  great  increase  of  Ibo 
uwcol,  whioh  immediately  began  spreading 
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lowftn]  ibo  Eul.    In  1830  it  bad  reached 

withlu  a  LuaJrcd  mUes  of  Omnha.  In  IS61 
]t  bid  CDlercd  IoHa,&Dd  ia  1 3DS  had  vrossad 
tbu  MTiiiEi^iippi  Into  nimois.  Thiia  oa  ll 
DOTcd  enstHard,  gcncnllj  Dt  about  filt; 
miles  K  jear,  thougb  Ulterlf  ihc  iiKiTeineDt 
must  bate  been  more  rapid.  Tbe  sad  Ibing 
l(,  Ibal  every  ewartn  that  mores  leavci  ■ 
permanent  ixiioaj  babied. 

Every  device  has  been  eoiplojed  to  dc- 
slni;  tbem.  Paris-green  has  been  dusted 
on  Ihe  pknu.  Thia  inll  kill  all  it  loucbes. 
But  its  appiit-ttion  Is  <:q)enslTe,  sad  not 
without  dnii(;i-r.  It  was  found  ncwe^rr  lo 
USD  an  inK>oio>'s  nincbine  drnim  bj  tno 
horses.  This  consislod  of  a  large  boi  sup- 
ported b;  wheels.  The  box  naa  open  at 
the  lop,  over  which  •xaa  a  rctolrin^;  flapper, 
□r  r>n,  thst  brushed  llie  vines  over  the  box, 
at  the  same  time  slrikiog  Ibem,  thus  caus- 
ing tbo  beetles  to  fail  to  the  botlom  of  tbe 
box,  where  Has  a  pair  of  reToltlDg  rolleni, 
between  n  bieh  the;  were  rrusbed.  There 
were  other  itinds  of  machine*,  but  this  wu 
I  lie  moat  elTeclive. 

The  Colorado  beetle  is  about  half  an 
inch  toag.  roundish,  and  in  form  much  like 
B  lady-bug.  It  bos  a  secies  of  ten  stripes 
on  each  wing-cover,  bdog  alternately  brown 
■nd  ;ellow.  It  is  a  vcr;  beautiful  insect ; 
but,  alai  I  it  is  among  tbo  moat  fomidable 
of  those  diDiinuljve  eacmies  of  the  industry 
of  man,  whose  depredations,  even  in  the 
brief  liiiitorF  of  our  nation,  has  cost  u«.  In 
moucy  los^  of  crops,  mora  by  many  limes 
than  the  sum-totalof  all  ourwars.  Already, 
in  Uarylatid,  the  rarages  of  the  new-comer 
are  filling  tbe  farmers  with  dismaj. 

Prof.  Hone  m  (he  Korth  Anerlun 

EnbtHldx* — in  bia  paper  on  this  julijecl,  at 
tbe  recent  meeting  of  the  American  Aaa- 
ciadoa.Frar.  Horse  explained,  ou  tbe  theory 
of  natunl  seU>otion,  why  tbe  fresh-walcr 
mniaeU  are  so  much  more  abundant  in  Uii* 
couatrj  than  in  Europe,  and  wby  they  are 
so  much  more  numerons  west  of  the  Alle- 
ghanles  than  an  Ihtir  eastern  slope.  The 
families  of  rrcib-waier  mollosks  ar«  few  in 
number,  and  are  intlmaiely  related  with 
those  families  in  the  sea  that  hare  proved 
capable  of  surviving  admixture  with  fresb 
water,  and  that  cotnmooly  occur  between 
bigh  and  Ion  water  mark.    Many  aoimbls 


have  adapted  tbemsdn*  to  tbe 
Influeoecfl  which  aie  liable  lo  ocon  btMM 
high  and  low  water  mark,  tnch  aa  Isaaia- 
lione,  freth  water,  and  rain.  Oihm  baia 
adapted  themselves  to  biacluab  waM,  aad, 
to  those  forms  that  have  snrvived,  the  fmk 
water  mollueks  are  closely  related.  le  lha 
struggle  for  adaptation  to  new  eoMbiiDa^ 
great  modiOcalica  of  form  lakes  place,  a 
fact  iUustrated  and  confiimed  by  what  bat 
been  observed  iu  tbe  cs«e  of  the  ni;a  ni 
common  olam.  This  belongs  betwKn  tiigk 
and  low  water,  and,  otihougb  noTcr  yrt  n 
far  changed  as  to  live  in  fresti  mler,  il  bii 
passed  Ihroogb  almost  iiuramefmble  awdift- 
cations  of  fom  before  givicg  up  Ibe  (lng> 
gle.  Kow,  referiiiig  lo  the  past  feola^rtl 
bislory  of  this  comiocot,  we  find,  fresi  lb4 
suecessive  upheavals  of  lb«  Lauientiu  bUs 
to  the  Xorlh,  Ihe  Allcgbaniea  ob  lbs  A■^ 
and  the  terras  on  Ihe  West,  a  pidMl  b- 
closing  of  wide  Inland  seas,  lagocn^  rtMa 
drainage  must  have  bem  Iawai4  Ibi  Mis- 
sissippi V«D^.  Thes«,  iM  tbdr  psJaal 
transition  from  briny  to  freali  mMr,  «aiM 
foraiah  all  the  condltiona  favonUe  ta  t 
tiansforntation  from  marioe  lo  fmh  mr> 
species ;  to  be  followed  by  on  lafiRita  nsfr 
ber  of  freah-wBler  forms,  acconHug  as  ibt 
(□beoqnetit  condition*  varied. 

Dm  •rths  IttuI  fsalcrr^' 

cautery"  is  eonjmonly  defined 
hot  iron  used  for  bomlng  or  - 
the  parts  to  which  it  is  applied, 
calion  of  a  red-hot  Iron  directly  loibrMif 
tissues  ia  juftly  regarded  as  an  eilreSMlf 
punful  operation ;  but,  if  tbe  im  b«  1 
to  a  hAiM  Aatf,  It  is  absolutely  patolMk 
diOerenoe  between  tbe  Iwo  is  aiiihuiiM 
tbe  difference  between  a  bnllet  apsrflig 
its  maaimum  vclocltv,  which  may 
mortal  injury  oitbont  pain,  and 
spent  bnllet,  which  slowly  UceniM  the  lik' 
sura  and  causes  agoDy.  Dr.  J.  9^ 
writing  io  tha  iltJieol  T-mi»  «iiJ 
recites  as  fkdlovs  his  own  expcfinn 
cauteries  at  diRercnt  degn«a  of 
"When  actual  csuterr,"  say«  ht^  "liM 
ni-rd,  Ihe  imn  must  be  heated  tlD  hb 
of  a  while  heal,  and  IvoVs  aJmoM  I 
u  white  p«per.  If  ihro  aitplied  It  ■ 
(he  pari  ioilaiitanroufly,  K^Thii;  no 
hat  it  miut  be  removed  qiuckly  <«  lbs 
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dcczwsmg,  and  tbcn  inather  iron  cmplojoil. 
If  k  red'bot  iroa  onl^  is  used,  tlie  agony  \i 
intense.  The  first  llnie  1  snw  the  cautor; 
uvcd,  ODigirl  of  rourttcQ  jcara,  no  pnia  nita 
givcD ;  ibc  second  time,  on  an  tidi^rlj  person 
(both  for  Tungua  in  the  upper  miuilJiirj  banc) 
ber  sCFGculiiiig  was  fearl'ul,  till  I  (old  tbc 
operator  bis  irona  were  not  half  bot  onaugh. 
Ue  roquestcd  niu  to  beat  llicin  properly, 
■bicb  being  doui-,  not  n  murmur  iraa  beard. 
Tb»  bit  lime  wns  opening  four  or  live 
•Innsei  in  a  borae'a  ebouldcr.  He  nerer 
Binohcd  and  tcjrccly  soemcd  an-arc  of  what 
vu  binng  done.  I  would  au^gcat  nAag- — 
la  obtain  tbc  white  bust  for  aclunl  cuuterj 
— a  Urge  spirit  blow-pipe." 

An  E4UUa  LUird^Dr.  Burt  Wilder 
eoiDinitnloatca  to  the  Amerioin  Nalitinlitt 
A  bncf  note  on  the  Meiiobi^mtut*  mamhitu* 
u  %a  article  of  food.  TbU  animal  he  re- 
gards as  probably  a  laricly  of  the  banded 
ProlCQB,  or  big  wnter-liiard,  but  It  is  never 
Unpad,  and  alwaya  spoiled.  &o  abundant 
an]  they  ia  Cayuga  Lnka  that  n  single  fisher- 
man  brought  him  a  hundred  of  tbern  during 
the  BiaDlh  of  March.  The  animal  is  held  to 
be  poisonous,  and  tbo  Gsbermcn  dislike  oven 
ID  louth  them.  So  fur,  however,  is  this  from 
being  Iho  cose,  that  they  are  absolutely 
hunlest  In  every  way.  Dr,  Wilder  and  bis 
•SMdkte,  Dr,  Baroard,  have  oaten  one  wbieh 
wu  Mokcil,  and  found  It  eicellciti.  It  is 
Ihcir  inlpnlion  to  recomineud  the  Mmo. 
frra'ii^u'  f^r  food,  but  not  until  all  thtir  in- 
vestigations into  tlio  anatomy  and  cmhry- 
ology  of  the  aaimal  are  coDnludi.'d. 

CaaTcnleo  at  Wand  lalo  Ltgultr.— In 

one  of  the  old  minea  of  the  Upper  Uiirtx, 
ia  Qaaorer,  iome  of  tbo  wood  originally 
onployed  in  limbering  has  become  so  far 
altered  as  to  aMumc  moat  of  the  chamcicr* 
of  ■  tiew  llgnilo,  or  brown  coiiL  Many  of 
the  Ivvcis  in  the  ancient  workltiga  of  ihU 
mine  arc  Riled  with  refuse  matter,  conaiat- 
ing  ohiody  of  fragmciita  of  elay-slate,  more 
or  leas  Biiuratcd  with  mine-water,  and  con- 
lainiDg  hen?  and  there  fragments  of  tbc  old 
timbtring.  When  wet,  this  wood  is  of  a 
leathery  ooualslence,  but  in  the  air  it  soon 
hardens,  having  most  if  not  all  the  charac- 
ters of  lignite.  It  breaks  with  a  eoncholdnl 
fractnCD,  and  the  paits  that  arc  most  altered 


hnve  the  black,  lusiroua  appearanee  of  the 
German  "  pitch  coals."  Chemical  elaniina- 
lion  shows  ihnt  this  aliercd  wood  Is  neorer 
lo  true  coal  than  some  of  Ihc  joimgor  ter- 
tiary lignites.  From  all  lliid  It  would  ap- 
pear that  the  Irana formation  of  vegetable 
matter  into  coal  requires  less  time  th^n  is 
uaiiaily  estimated  by  geologists ;  in  the  pres- 
ent instance  it  caunot  have  been  over  four 
centuries. 

iBdlrlmrnl  ef  the  EnitlLth  tipamws.— 

In  his  "  Kev  10  fiorth- American  Dlrds," 
Mr.  Cones  expressed  his  apprehensions  that 
ibe  English  sparroir  would  molest  und  driro 
away  our  nniivo  -pecles.  He  now  writes  to 
the  Amrriran  Kalaralitl  thot  these  appre- 
hensions hnve  already  been  terlfled.  From 
a  letter  written  by  Ur.  Thomas  G.  Gentry, 
it  appears  that,  in  the  ueljiliborbood  of  Ger- 
niontown,  Pa.,  the  English  sparrows  are 
driving  away  the  roblus,  blue-birda,  and  na- 
tive spa  rrowi.  "They  increase  so  rapidly, 
and  are  so  pugnaeiou^,  IbjLt  our  Bmalier  na- 
tive birds  are  compelled  to  st^eic  quarters 
elsewhere."  It  is  chiefly  on  this  aeCQUOt 
that  Ur.  CuuGS  has  always  been  opposed  to 
tbe  introduction  of  the  EnglLih  sparrow, 
but  also  tor  otiier  rea^oon.  He  holds  that 
there  is  no  occasion  for  tbcta  ia  this  coun- 
try, and  thai  the  good  they  do  in  destroy- 
ing certain  insects  has  bcca  overrated.  The 
time  will  come,  ho  says,  when  it  will  bo 
deemed  adviaablc  to  tnke  measures  to  get 
rill  of  these  birds,  or  at  least  to  check  tbeir 
iacreose. 

inatoBy  of  (he  Porpolsr. — Mr.  Frank 

Biipklttud,  having  liissccled  a  porpoise,  gives 
some  interesting  informotion  on  the  etruoi- 
uro  of  that  onimal.  In  the  matter  of  bow- 
eb  it  is  well  provided  for,  the  specimen  ei- 
aiiiined  baring  feet  2  inches  of  intestine. 
The  stomaeh  was  so  compliested  thnt  It 
could  not  bo  made  out  by  ordlooty  dluee- 
tioa.  To  get  round  the  dilHcutty,  Mr.  Buck- 
land  hung  it  up  by  the  casophigu.*,  and  filled 
it  with  plaster  of  Parid,  of  which  nearly  a 
pnilful  WHS  required  before  the  organ  was 
fully  distended.  It  was  then  found  that  ibe 
porpoiae  has  two  stomachs — One  In  which 
the  prey  is  kept,  aad  the  other  lit  whicli  It 
is  digested.  A  careful  section  of  the  head 
showed  the  blow-bolc  to  be  a  most  rompli- 
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ntcil  mfcluiiEm.  The  porpoise,  b«'uig  ■ 
pure  mnannal,  hta  ft  roar^cafilieii  licirl,  anil 
■  pnir  oriu[i[:a.  Now,  Naiure  h«9  orfuoed 
tbfti  111!  hIidII  live  ia  llieiet;  tbo  problciD 
IS,  how  la  keep  Knter  out  of  Llic  lungs.  In 
Llie  first  place,  bU  Doae  la  enardcd  ■ 
vftlre  plnced  oa  lop  of  his  hutl,  tud  when 
the  porpoise  biealh^a  h<3  comes  U>  Ihe  var- 
Aice,  uid  Ukra  a  doup  msplrotion.  Not  a 
ilrop  of  nulpr  ever  gcM  in.  Cut  hoir  doea 
lie  Kork  hia  vulirc,  uid  keep  Ihe  wnl^r  out 
of  bis  lung^,  vheu  he  U  aulerp  F  The  an- 
««or  lo  tijiit  qoeatioD  CBimol  bo  siiea  yet. 
llr.  Bucblud  intends  lo  atudf  Ilio  subject 
when  next  ba  hat  ft  Ike  purpouc  ai  the 
BrightoD  Aquarium. 

BtprodortloD  of  Inriral  Colors. — A  rc- 
marbablD  and  Terr  benuliful  gbadc  of  blue 
ifl  DOtieoftble  upon  lunaj  of  tbo  oroHmenta 
found  in  the  tomba  of  E^JpL  Annliiia, 
aome  time  since,  proved  llie  color  to  be 
formed  b7  ft  oouibiaation  of  loda,  asi)d,  and 
lime,  nith  certain  proponiom  of  copper. 
From  Iheee  mihslances  the  ancient  Eg^plions 
oblaioed  three  different  products:  first,  a 
peculiar  klod  of  red,  green,  and  blue  glass ; 
eecood, ■  brilliant  enamel;  and  la^tlr,  this 
blue  eokir,  vhich  was  ufcd  for  paititing. 
Bj  ayntbctic  uperimcntf,  Peligol  has  suc- 
epcded  in  reproducing  this  peculiar  shade  of 
blue,  b;  bcftllng  logttlicr  seTcntf-tbree 
parE<  of  silica,  wiih  ciiieen  of  oiidc  of 
copper,  eight  of  lime,  and  three  of  Boda. 
The  tcmperatutc  ahonld  not  exceed  800° 
Fahr,  as,  in  lucb  caae,  a  valueliss  biftck 
product  if  the  result. 

Prof.  Bulry  on  Ftaale  Edindoa^A 

ladv,  Miss  Sophia  Jex-Blake,  hacing  biled 
10  past  sncccfsfaJly  an  elimination  at  tlie 
Edinbargb  CDlveraTi;,  brouglit  Ihe  charge 
of  onraltDCBS  a^Blnut  tbo  examining  board. 
Otto  of  the  ladv'g  papers,  Ibat  on  nalu- 
ral  hi^orv,  hntiag  been  snbmiited  to  Praf. 
Duxley  for  his  opinion,  he  eiprcMcd  In* 
fiill  concurrence  in  the  decision  of  the 
board,  to  far  os  this  paper  wai  concemed. 
In  a  letter  la  the  Tima,  giiing  a  hisioij 
of  the  alBiir,  ProE  Huiley  remarks  as 
fiillons  OD  the  question  of  woman's  cda- 
callon:  "^'ilhout  seeing  any  reaton  10 
hrlicTc  that  wiDnien  are,  on  tin  aienge,  m 
VtMiig  phjraicallj,  intellcvluall]',  or  niorally. 


as  men,  I  cannot  ahvl  nj  «t*4  W 
tioua  fact  that  many  wncicD  an  much 
IcrcDdoned  in  all  these  respect*  itin 
men,  and  1  am  at  a  loas  to  nndrfi' 
what  grounds  of  Justice  or  public  - 
career  which  is  open  to  the  Kcaknl 
most  fooEsh  of  the  tnale  sei  thou.', 
furciblj  closed  to  women  of  Ti|tor  ard 
pacltf.  We  bBTc  heatd  a  great  drd 
aboat  the  phyaioy  disablliiio  of  v 
Some  of  ^cse  alleged  impMlimrnii,  M 
donbl,  are  i«allj  inherent  in  thrir  ornui» 
liuD,  but  iiinc-lcnlha  of  them  are  artfftriil— 
the  product  of  tbcir  mode  of  life.  1 
Ibal  nolhing  would  tend  BO 
get  rid  of  these  creations  of  idlcn 
neM,  and  lliat '  over- siimuUi ion  of  (tie 
tioDS,'  «hieh,  in  pblorr-epokcn  il*)>, 
10  be  called  wanionncs*,  ilian  a  ttii  dun 
of  hcnllhj  work,  duvcted  toward  •  ildhdit 
obicel,  combined  with  an  eijiudl;  fair  ifetn 
of  henl^j  pla;,  daring  Ihc  of  adote 
cence ;  and  tbo«e  who  ate  bMt  ki)m)M<4 
with  Ihe  lequirenicnl*  of  an  attract 
cal  ptaclitioDci,  will  find  it  hardad  l« 
licFe  that  the  ellempl  to  rtach  Ibal 
ard  is  likclv  to  pcurc  tihanMlng  lo  an 
diaaril;  iuleUlgnt  and  nell-eOuAMd  ; 
woman." 

Do  Dags  ptnplrtt— It  I*  fmptttj 
urged,  as  aa  arpiment  kgunel  the  OnlUa*; 
method  of  niuuling  dogs,  that  il  dota  At 
mouth,  and  tbetcbj  prevents  peiaflnta 
whleli.  in  the  dog,  is  said  to  lake  plan  ollj 
through  Ihe  mouth.  This,  icrordlaf  *• 
Land  and  WaUr,  a  an  errot;  pcnldnliM 
going  on  through  the  akin,  aa  Is  t&t 
animals.  The  idea  of  perejiiratory  |klA 
b  the  tflUEue  Is  characteranl  a*  ftbvni 
these  ontans  being  only  found  in  Ihe  *0 
•kin,  whieb  la  abundanilj  aoppM  <n* 
tbem.  The  real  cnidt»  of  tJw  flea*  W 
•trap  munlc  la,  thai  it  blndcnf  fm  iif  ira 
fit-n,  rather  than  free  pefcplr»Uos. 

New  SpMtf*  hT  Snddei  T 

paper  was  read  bj  Hr.  UnbaB.  a> 
Amenean  ABSOclation,  rnliOrd  "ftMfl 
by  Gradual  HodiAcniion  not  the  TLi'MM' 
Law,"  u)  which,  aflcr  rrcounilBt  *  itp 
Dumb«r  of  hmln  IxiLiny  «bich  foia^ 
tliat  TarietiM  and  n«w  •prdn  aniM * 
wftji  the  reoall  of  ImpcMc^lilo 
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^1,  on  Ibe  conlrarf,  ma.;  bo  produced  at  a 
tiDgle  iMp,  Iba  ftuUutr  draws  Uiq  rolloiruig 
Hadiuioai: 

1,  HorphDlogicnl  changes  in  iadivUual 
plum  are  not  ulnaja  bf  gradual  nmJifioit- 
tions.    2.  TariatiODa  from  speciSo  farina 
Jollgw  the  auue  lav.    3.  yiriations  aro 
oftin  suditun,  and  also  of  sncli  iltcided 
cluncter  d3  to  seem  guuerii.'.    4.  These 
fuddcD  fonuatians  pcrpelunte  Iht^maalvea 
•imllarly  in  all  respects  to  funns  sprin(;'ii)g 
from  griduul  modiGcalioDa.    B.  Variations 
of  siiailar  ibsrocler  occur  la  nldely-^cpa- 
nted  1ocaliUe«.     0.  Vuiatioiia  occur  in 
comtnuniliea  of  plnnla  aimultant'onsly  bj 
oonditioDB  affecting  nutrition,  and  perhaps 
b;  olber  causes.    From  these  preiuisca  Mr. 
ICeehan  nrgui^a  that  nen  and  wideW-dis- 
tlnct  species  mnj  lie  suddfulj  evolved  frotn 
^|n«eli:^tiDg  Turins  nilhout  Ihc  interrenlioa 
ioCcfltural  selection,  and,  of  CDuree,  without 
r  Uie  existence  of  councrlipg  linka. 
\     MoDj  nbo  heard  this  pnpcr  ntrc  nt  Sral 
Idlaposcd  to  consider  it  au  altuck  on  Dar- 
■  wlnistn,  its  tendency  being  to  lessen  the 
Umortolice  of  Ibe  principle  of  natural  si>> 
HblKi.     But  its  discussion  showed  that 
nidi  traa  not  the  ticw  of  those  beet  ahle  10 
judge  :  Trrrfa.  Morse,  Kilej-,  Gill,  Gray,  and 
ccen  Mr.  Mechnn  himself,  regnrded  thn  ar- 
gument as  a  conltibiitioa  10  the  tiicorj  of 
eroiution,  while  ill  but  tlio  a'llbor  vtiv  of 
ithc  opiuion  that  It  was  quite  consistent 
with  the  principle  of  nutural  selection,  and, 
huleed.  had  nlrcadj  been  laken  into  the  ac- 
count b;  Mr.  Darwin. 

Kltrogfn  of  the  Soil.  — IVof  H.  B. 
Ano'liy  read  nt  the  American  Asioeiation 
meeting  a  puper  on  Iho  "  Nitrogen  of  the 
Boll,"  in  which,  after  atating  that  na  platit 
bu  Ihc  power,  so  faros  WD  know,  of  tuking 
]t»  DitrogcDOUB  miilerials  directl;  from  the 
■tmoeplicre,  he  in  rest!  gates  the  aonreeHfrom 
which  llic  nitrogoa  of  ptsols  is  derived. 
Kitrogenons  orgaoio  subslanee?,  such  as 
Eiiat  in  I>vjh1y>niaaured  soils,  may  jlelil 
ireo  niitogen  by  desunipoaition,  ihouRh  the 
particulars  of  the  process  are  ■«  yet  not 
fully  ascertained,  Under  aomo  clrcam- 
■tances  these  organic  Eubataocee  are  cipa- 
|ble  uf  causing  froc  Diirogeo  so  to  enter  iqIo 
jouiuh^ation  with  tlicia  as  to  increase  Ihcir 
nilnigvDaus  ooutontf.    This  iDcreose  fau 


geoenvllj  been  attributed  to  the  rormatioa 
of  nitric  acid  from  free  nitrogen  by  olida- 
tioQ.  Tbe  author  mode  a  scries  of  txperi- 
menta  on  tbe  loss  aad  gain  of  nitrogen,  hla 
raethod  being  to  allow  organio  Euatter  con- 
taining a  knonll  amount  of  nitrogen  to  de- 
cay,  under  drcumatancca  allowing  mcosure- 
mcDt  of  the  nitrogen  given  oIT  or  sceuaiu- 
lated.  The  organic  matter  consisled  of 
dried  and  sified  bam-yarii  manure,  mined 
with  onc-riiiarter  its  weight  of  dried  and 
pulvoriied  flesh.  There  were  eight  elperi- 
meuts  in  all,  four  of  which  were  conducted 
in  purified  air,  and  foor  in  purified  nitrogen. 
The  quauliliea  and  materials  used  for  the 
two  series  of  ciperiment«  were  as  follows : 
I. 
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The  result  of  the  ciperiments  shows  a 
toss  uf  nitrogen  in  Kos.  1,  3,  and  i  of  Series 
I.,  amounting  to  11.11,  0,S1,  and  13,09  per 
cent,  respccttcely ;  and  in  Nus.  3  and  4,  of 
Series  II.,  of  l.H  and  \M  per  cent.  No. 
'I,  of  Series  L,  shows  a  gain  of  in.SS  per 
cent. ;  and  Nos.  1  and  2,  of  Scries  II.,  again 
of  I.4S  and  111.34  per  cent,  reepeelivcly. 
The  author's  conclusions  are:  1.  Tlio  loss 
of  free  nitrogen  during  the  decomposition 
of  uilrogcnona  organio  matter  is  generally 
duo  to  oiidiiing  action.  2.  An  increase 
of  oomblDcd  nilrogcu  in  soil  may  take  pUce 
by  oxidation  of  free  nitrogen  to  nitric  acid, 
3.  Some  organic  substances  in  the  prcscncQ 
of  a  euustiu  alkali  are  able  to  (11  free  nitro- 
gen williout  the  agency  of  oxygen,  or  the 
foriualion  of  nitric  acid. 

TH-Predu(tlon  In  Bengal,  Brillsb  la- 
llll. — In  lb':  cniiie  presidcuiy  alioul  601),. 
1X10  acres  arc  "  held  for  purpo.ses  oonncclcd 
Willi  the  lea.iDdufllrj,''  Of  this  omlj  about 
70,000  aerca  are  occupied  with  Ica-plaiiU 

la  bearing.    This  poniou  is  subdlrlded 
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Into  "  matUK-pliDt  tand  "  tnd  "  inaiiilare- 
pluit  Iniid."  Tbe  ircragc  .lipid  of  tbo  mo- 
tiire-pknt  lanii  U  about  SU7  pouniis  per 
aero ;  that  of  Uio  immataro,  nbout  60 
puunda  ;  of  the  «buU',  "ifyi  pounds  p«r 
Tbi;  totui  prodaction  'A  ibout 
,U(>U  pounds. 


NOTES. 

pROi'.  Cb.  Fkeb  HiBTT,  of  Cornell  Tni- 
Tcraity.  Bailed  on  ibc  6th  iosl.  on  bia  fillh 
expedilion  lo  Unud,  &ccoiu|iiuiied  bj  oue 
uf  bis  itiidmls,  W.  J.  C.  Brauoer.  lie  pro- 
pciBVB  to  muke  a  recoDooidsuici!  of  tbe  (cold 
mill  dianinnd  region  north  of  Rio  de  Jnneiro, 
and  eiplare  caroruU)'  aeveral  rich  psleon- 
tulogical  and  arctisoloirU'iil  lamlilipg  die- 
Miered  oa  prcvioue  ripitlliion^.  It  U  lii<i 
intention  at  the  sume  liiuu  lo  rcrieir  his 
studies  on  the  Soatbern  GlaciiJ  Drill. 

Thk  enfomolopfila  of  tbe  Amcricno  kt- 
aoriiCioD  for  the  Advancement  of  Si-ieiiGe 
have  formed  a  apeciul  organization,  to  l)c 
kDown  OS  tbo  "  SnlomoloKioa-l  Chib  of  the 
AmerlcBD  Asbociatioii  for  tbe  jVdvancuiaent 
of  t^cienee,"  >riih  Dp.  John  L.  Le  t'ontc  aa 
President,  and  C.  Y.  Hiicy  as  Sci-retary. 
The  Club  nil!  anuMally  ari<i<^mblc  one  da;  in 
adtanep  of  ibe  Associalion  mcelinp,  and 
hold  (itber  itieetiu£a  during  the  scwioQ  of 
Ibnt  body.  Tbe  objecli,  aa  slated  bj  tbe 
Trihunt,  are  the  eichanga  and  exhibition 
of  epecimens,  and  eapetlallv  of  lypcB  of 
aiich  fpocies  aa  may  have  been  described 
during  tlie  preceding  year. 

Tni  largest  tree  in  Obin  stands  in  Ibe 
Methodist  patsonnge-lix.  Chillieotbe.  It  is 
an  elm,  nearly  eight  feet  in  dimaeter,  and 
110  feet  across  tlio  branebca.  Its  height  is 
not  nliove  GO  fi^cl.  The  trunk  is  hollow, 
and  has  been  so  for  many  yc»r!.  It  is  sup- 
po5cd  to  bo  four  or  Ese  hundred  years  old. 

Bdrellt,  of  Uaraeillea,  on  Ihe  SClh  of 
July,  difioOTetcd  a  uew  comet.  Prof.  Bwifl, 
of  Koelicsicr,  nbo  was  the  flrst  in  Ibis  conn- 
try  lo  observe  Ibis  comet,  describe*  it  (July 
SOth)  as  being  quite  large  and  bright  for  ■ 
telescopio  comet.  It  boa  a  strong  centiol 
ooddcnsniion,  but  no  apparent  nucleus  or 
tail.  It  is  in  Ibc  fourth  coil  of  Dmco,  and 
niOTes  at  the  rate  of  about  a  degree  per  day. 

Gold  and  platinum  have  been  drawn  lo 
n  ''spider-line"  for  the  field  of  a  lelcscope, 
by  coatinf!  Ibe  melal  wilh  silver,  drawinf;  it 
doiin  lo  Ibe  tint'f  t  number,  and  then  remoc- 
big  the  eoatiog  by  acid^  leaving  the  almost 
liupiTccptiljle  interior  wire,  ivbicli,  in  nn 
experiment  made  in  London,  was  ao  ut- 
ivuiinted  that  a  mile's  length  weighed  only 
a  grain. 


A  etiBtEsFOsmufT  of  Loli  mi  nW 
gives  the  lolloiriug  instance  of  csBiafsapa. 
it;  a  canary- bir^l  liavint;  cSL'Spt-d  Im  a 
cage,  a  cat  in  the  loom  was  scvti  (ustc  » 
tentlyat  Home  object  uadet  a  chslr.  IWf 
layo  faToriie  terrier, with  (he caiur^ tm^ 
yet  tenderly  grasped  in  its  noath,  aA  •( 
while  watching  Ibe  cat,  piidently  «l>k 
object  of  keeping  the  Ulter  at  a  »St 
lance  from  the  bin).  On  being  tAti 
Ibe  bird,  the  terrier  inslaatly  it  if. 
had  received  do  injury  whalerer,  Ho« 
the  dog  may  have  prolectvd  the  poor 
bird  is  not  known,  but  the  circunutaan  n 
al  all  evcDls  a  notable  instanre  of  aliil  '* 
utmally  described  as  sapicliy,  but  ibitb  im.- 
be  tnorc  justly  termed  reoKin  in  llir  iloc 

Tm  extraordinary  drought  of  It*  JVA 
Euoimer  in  Europe  bad  a  disastrous  ffltl 
ou  the  Gshe*.    Kcar  Asniir^  oii  Ibt  BriM 
shoals  of  fish  of  all  dies  Lay  on  tie  mrAn 
of  tbe  water  as  if  half  dead  or  supiM. 
Afotnewhat  similar  stale  of  lbiagi(n«R4 
in  the  vicinity  of  Oiford,  wbere  M  of  iD 
sorts  and  sites  were  piiilccil  up  dad  is  Ihe 
shallowa.    In  many  parts  ot  Iralud^N 
trout  In  Ibe  nualler  streams  han  b<^MM 
destroyed.    The  IroQble  at  ABiH^|^| 
Oxford  <nas  no  doubt  the  reialtrf  flllH 
soning  of  the  Seine  and  tbe  lala  by  HwagU 

A  pin  is  DOW  being  lud  for  tlw  cm- 
Tevonce  of  petroleum  ffom  Ihe  oil-vtlls  tif 
MillcrttOHn,  Pa.,  to  ihe  BalUiMlO|fllB 
Ruilroad,  a  distance  of  10  mOca, 
is  three  inches  in  diameter,  and 
4,000  barrels  per  day.  ■ 

TstHallroad  CommlsaloiiM*  oflfa^l 
rhusetts  have  held  a  bcartog  oo  tlM  UAJH 
of  steam-nbiailes  on  railroads,  ami  b*i# 

recommended  that  tbcy  should  be  itaWffi 
in  use  10  "cases  of  danger  aud  lbs  ■mO' 
sary  niDlgeEiicnt  of  rrvight-liaina." 

At  tbe  end  of  July  th«  anmail  df 
money  rni?iril>iited  so  tar  lo  lb«  Jlf<*« 

Ueitiorial  Fund  waa  (7,800. 

Trt  ^um  of  ;i,riOO  has  been  df|>Mlli4 
with  tbe  Franklin  Institute  by  I'rWi  i. 
Iloyden.  of  Boston,  lo  be  awu4>4  aa  a 
premium  lo  "any  midcnt  of  North  AaSA 
ica  who  ehall  delenuinc  by  tiptriMI 
wbelher  all  rays  of  liybi,  and  othrr  tAy^ 
eal  ray?,  arc  or  ore  not  lrai»Diil1<4  "Uh 
tlio  eamc  ie1.>eity."  Tli?  nirmoln.  •Wit 
ore  to  desetihe  in  deizil  the  ap|mna 
mode  of  eipctinieniiag.  and  rcsulli^tn  *> 
be  Hent  in  to  Ibc  secretary  of  l^  laallt^ 
by  January  1,  1B7S. 

Kt  the  Prie«tley  f.-Ti'  r,'ii.-l 
Prof  Fmser  urged  the  !■ 
real  Soctcl,'.  to  be  indipi  ■  ' 

icon  AE^riclallon  for  iliv  Adiani'<srtii  if 
tkirncc,  but  ibe  (iiujcct  «u  n^vOaA,  ^ 
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BoUan'i  ■mmdment  approTe'l, 
nin^g  a  comiatttce  of  Sre  lo  couperatc 
'Wfih  the  Ainerlcan  Agwciniion  it  the  Au^^t 
meetinjr,  IQ  esWblieh  ihe  cliemical  acciion 
of  ilut  bodj  ou  It  flrmei'  biuia. 

UoxcwcNis  to  Lifbig  nre  to  be  erected 
boll)  Dl  Miinii.-h  and  ai:  ijieaeen.  At  the 
Cbemicfll  Cmieanial,  Prof.  J.  Lawrfxcc 
Scnitb  urged  tlie  raising  of  u  f ubr«i.'ri|jlIoii 
for  theAe  mi^moriiLlf  aTD<)ug  The  cliuntL'tta  of 
the  Uniied  States.  Tho  f'.'llDn  inp  Biilisorip. 
lions  nerc  aniiouDCed.  tl  liclng  uiiiteniDod 
tbjit  thef  aro  to  be  devoted  10  tb«  nmnn- 
nicnt  at  Gieesen:  Plot'.  J.  I..  tiiiiitU  aud 
ProC  Sdliman.  g-iiKJ  each ;  Prof.  HorBforil, 
(too  1  Prof.  Cliaiidler  and  Dr.  Atucnd,  (f>0 

^^pm  Sisnat-Offica  at  Wnabintnon  has 

iPlHboted  arraDgemeDtS  with  the  Tariond 
nieleorolopciJ  hureaus  of  Kutopvnn  stntes, 
foe  an  iutemattotial  eichange  oi  wtfathor 
npoils.  ThU  couperatian  cRDnot  rut]  to  be 
product  ire  of  highlT-importunt  rmullB  both 
for  GOTiiiuuree  and  for  euitiiec. 

A  cOHursaio;!  of  laelniiders  it  about  to 
Ti«it  Alaska.  10  inquire  iiilo  tbo  prospect! 
for  the  artllement  of  a  colony  o(  their  cava- 
ttTmen  in  that  Territory. 

I*  0  letter  dated  Tokci,  Japan,  Ma j  18tli. 
■M  adJres»o<l  to  Prol,  Joseph  lleary,  I'rof. 
IBn;  S.  Monroe  says  tliit  carboDiferous 
coal  of  tlie  best  qiuUitj  bAs  been  diseoTcrcd 
on  the  island  of  Vinso,  in  the  tertiary  for- 
mation;  it  i«  truu  bitumlduus  ooal.  "ijul'ar 
M  I  know."  Inja  Pruf.  Monroe,  "  this  is  the 
tnl  time  that  sueh  perfect  Tui'Ib  bare  been 
found  baring  so  reoent  an  origin  as  thcTer- 
liarjage." 

Tna  cities  of  Lyons  and  Versa illen  on 
llie  one  hand,  and  Paris  on  the  other,  have 
always  dilTcred  rctj  widely  in  the  citent  lo 
whieli  tliey  huTo  been  ravaged  by  cholera. 
Pari.*  fnlis  nu  easy  prey  to  tbo  epideiiiio, 
while  il  ha4  never  K»iocd  a  Crm  foothold  in 
either  Lyons  or  Vei^ailtes.  M.  Deeaitjne 
Bodfl  nn  eiplanution  of  this  In  the  different 
charaeiCK  of  Ibe  soil  underlying  tlie  three 
towns.  Versailles  is  built  ou  a  bed  of  clay, 
impervious  lo  water;  Lyons  stands  upon 
granile;  while  Paris  rests  upon  a  porous 
IcHttidaUon.  H.  Qeoaiane  docs  not  attribute 
Ihe  presence  and  absence  of  cholera  to  these 
Taets  alunc,  but  bid  urgumcnta  are  directed 
to  show  that  tliey  may  exert  a  powerful  In. 
Buencc. 

A  xoTt  in  the  Ameritan  Chmad  by  Ifr, 
J.  M.  Merrick  rbowa  how  some  wines  may 
aiuilj  be  freed  of  their  cxecss  of  acid,  with. 
Mt  in  tbo  least  impairini;  their  Sovnr.  In 
Ibe  •utunin  of  18T1,  Mr.  Merrick  mado  from 
Coucerd  erapof  120  gallons  of  wine,  adding 
l\  lb.  of  Bucir  lo  enpb  jzallnn  of  juiee. 
Dj  aulysia  made  June,  1878,  tbia  wine  coo- 


ls in  ed  IT.S  per  cent,  aieohol.bul  It  waa  un- 
drinkably  saur.  Analysis  showed  it  lo  con- 
tain a  little  more  than  one  pfr  tmt  of  free 
acid,  mainly  tartaric.  In  Si'pteniher  about 
teven  pounds  01'  ocutral  lartvule  of  polnssa 
was  added,  with  Kralil'yin);  rtjullf :  the  color 
of  Ibe  wine  wiie  li^hteucd,  and  it;  huriliie^ 
and  ^oumei^i^i  diiuiiilahcd.  JnEii  n  gallon  of 
another  horsh,  crude,  and  u  11  [)u  In  table  wine, 
the  aiiibor  introduced  a  Irtdint;  amount  of 
neutral  tartrate  of  potassa,  aud  by  healnig 
Ihe  wine  to  about  50°  C.  it  Ijccaine  mild,  and 
bigh  flavored,  without  unpleusutit  acidity. 

U.  DuHAS  has  communicated  to  the 
French  Academy  of  Sciences  some  experi- 
mcnlf  by  Mcsitb.  Troo.'l  and  lliiiili-reuille  on 
the  h;  drate«  of  mercury  or  combinations  of 
hydrogen  with  that  metal.  Tbedo  eombinU' 
tioiu,  It  is  said,  so  etron^ly  resemble  Iho^e 
which  coustilute  the  uoalgnms  of  mercury 
with  silver  iind  olber  while  metals,  that  it  is 
hardly  possible  to  doubt  that  they  are  them- 
selves amalgams,  and  hence  Ihni  hydrogen 
is  a  metal,  a  fuel  apparcully  indicated  in 
many  other  analogies. 

Ua.  A.  EsoELViSK,  in  the  Enipiirrriifij 
und  3fiiiitiff  Journal,  shows  tliai  ri/pe  tram- 
ways are  no  recent  inrentiau'i,  citing  a  fig- 
ure of  such  a  tramway,  in  a  work  doting 
from  17fl6.  It  is  there  staled  that  many 
years  before,  the  Bishop's  Mound  at  Dantiio 
was  leveled  by  means  of  this  machine,  and 
Cari  ied  across  river,  fields,  gni-dens.  and  past- 
ures. The  drawing  sliows  an  endless  ri-pe 
passed  over  a  roller  attached  to  the  side  of 
upright  posts,  and  at  the  eilremiiiei  of  Ibo 
line  over  hone-whinis;  buckeis  are  at- 
tached to  it  by  (bin  r<>pes,  spliced  to  tbe 
main  rope.  At  eacb  rollers  rod  is  attacbed 
to  a  piece  of  tho  post,  which,  beurling  up- 
KBtd  and  outward  round  Ibe  mlkir,  inishea 
the  bucket- rope  oside,  and  euableti  the 
bucket  to  pass  by  the  rollers. 

A  wiorassoiianii'  of  Textile  Indurtrlei 
has  been  founded  in  connectii'UL  witii  the 
Yorkehire  College  of  Science,  tjv  ibe  "  Wor- 
sbipfui  Company  of  Cloth  n-orkers.''  The 
incumbent  of  Ibe  new  chair  nlUl  be  re- 
quired to  have  a  praciical  hnowledi^c  of  all 
materials  used  in  the  woollen  iind  worsted 
manufactures  ;  lo  be  able  to  fviK  practical 
instruction  In  every  branch  of  weaving;  lO 
apply  the  laws  of  color  lo  tbe  production 
of  colored  detigns ;  lo  eipldii  and  lllua* 
trule  Ihe  procestei  of  rardine,  eombltijc, 
and  spinning — in«hort,  lo  be  perfectly  famu- ' 
iar  with  every  aspect  of  textile  induelrj. 

Tni  Lnn/rl  "  cnlircly  and  heartily  "  td- 
heres  to  tho  principles  and  ptai-liee  of  err- 
niation  is  set  forth  by  Sir  llenry  Tbompson. 
"  Custom  and  sentimcat,"  says  tho  l^inttl, 
"nil!  prove  forujiifahle  cipponenis  to  IhitI 
reform  ;  but  all  reforms  meet  with  keen  op- 
position, Dolablj  thos«  connecie4  in  uij 
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tt«;  with  llia  pulillo  beallh.  ir  this  quc«- 
liop,  however,  be  rtewed  In  o  piirclj  mni* 
Inry  nspct,  Ibc  srpuitipiilB  in  fnvur  of  pre- 
inntioQ  ore  ulmojl  irresij^ble,  uirt  ihoae  who 
niirli  at  pn-Tcniire  raedicino  should  odd  ii 
til  IhiAr  mJv  of  siibjecls,  and  urge  it  eoo- 
liuuously  oil  the  nttcatioQ  ofilie  [lublic." 

Thi  moi^t  unbcBllhy  city  In  Europe  is 
Berlin.  At'tording  to  ibe  Lanret,  ila  di^ulh- 
lato  atnownla  ti)  B.K  per  cent  Munich 
pompa  QOit  aflt-r  JJurlin.  Tlicae  fipnres 
sppnk  ill  lor  sanitur]'  eciuiu.'c  iu  the  Gcrmui 
Kiiipirc. 

A  DtsFiTCH  from  the  Washington  HstsI 
ObMrmloiy,  daipd  Augoat  lOth,  auilca  that 
Prot  Nowcnnib  has  complptDd  the  approii- 
niale  elotDpntg  of  HwriOly's  comel.  It  Houtd 
p«9B  \l»  pprihclinn  about  Au^i^C  Sr>[1i.  ncd 
would  be  risibti?  with  a  iclpt>pot}»  in  Ihp  even- 
ing till  about  [he  end  of  Iho  DiDOlh,  and 
in  the  roprning  duiing  the  whole  of  ^ptim. 
bcr,  but  would  never  be  visible  lo  the  naked 
e/e.  The  orbit,  aa  determined  bj  Sctr- 
eumb,  indieatca  that  ii  is  a  nc«  oomot. 

Taa  practice  of  djeing  EaBter  eggs  first 
led  to  the  dispovery  of  ibo  valui'  of  albu- 
men as  a  iDordant. 

Two  eipedilions  arc  projected  to  Bet 
out  froiu  Arcbiuigel :  (he  one  tu  explore  tho 
traces  of  nncivnt  glaeiera  In  Itu^Blan  Lap- 
land ;  the  Other  is  lo  make  zoolopp^l  e>- 
ploralions  of  llio  liltortil  of  Ihe  White  Situ. 
Pr.  YarjinGkv,  who  lalely  piplored  thii  re- 
gion, found  in  the  While  Sea  and  the  Arc- 
lie  Ocean  species  of  Uehca  and  eruaUccana 
cuUrcljr  unknown  hitheno. 

To  determine  the  nction  of  t'oal  gns  on 
plnula.  J.  BoehiD  placed  Ihe  ends  of  willoir 
cuttiDKi  in  flasks  cunlsining  a  litlle  water 
ud  Oiled  with  coal-gua:  Ihu  cultiu;:s  dcrel- 
ojwd  only  short  roota,  and  the  budf  on  the 
upper  parts  dk'd  s->oa  aHec  nufoldinz- 
Again,  of  (pn  plants  in  pots,  with  acp<?s9 
of  gas  to  the  rootJ,  eev<!n  died  in  four 
iDDiilha.  In  all  thcss  cues  the  {fas  nets  in- 
directly, polsouing  (he  soil,  and  urough  the 
coil  the  plalit. 

A  WBITCB  in  the  Chemical  JVcvt  ealls 
attention  lo  n  Fonrie  of  error  iu  u^crcurial 
therm nmei era,  which  does  not  appear  to  be 
gCDprallj  known.  Hig  Ihermonieter  baring 
l^n  plnecd  in  a  Wurtz  lube,  ao  that  tlie 
ooluinn  of  mercury  was  entirely  surrounded 
by  the  vapor  of  a  disliUing  liquid,  wo",  aftpr 
aome  dayj^noliecd  to  indicaic  three  degrepA 
too  little.  Tlie  ili^prepaaey  was  found  lo 
hare  bcfo  enueed  by  Tolaiilizution  of  the 
Upf>er  aurruee  of  tliu  mercury  und  conden- 
MtloD  on  Iho  upper  part  of  Ihe  tiibp,  Bv 
eausinE  t!ie  mercury  lo  How  W  Ibe  end  of 
Ihe  lubn  Bad  back,  Ihe  condensed  portion 
was  Baihered  up,  and  the  cori«ct  Ivmpera- 
Inre  indicated. 


A  LuitR  mlDbnir  of  llniinul  btfllb 

was  reei-ully  bppo  by  Mr.  Ch«rlM  W. 
tel,  ofWiliuingloD.  111.    It  appeared  aboM 
eleven  o'clock  on  the  evenin;;  of  July  Ji 
The  moon  was  nearly  full,  and  ahnoil 
aoulh  ^  a  light  miu.cloud  passed  in  a  no 
westerly  direelien  ;  aoon  the  moon  wts  I 
obscured,  and  the  conditions  were  Ihe  I 
for  the  obserVAtiOD  of  thi;  pheuonien»n, 
perfect  bow  was  seen  in  the  ]iorfiiig  tin 
ila  apex  liaving  an  elevation  uf  ibuul 
The  buw  t-onliiiued  viMble  for  same  lai 
minutes,    Uiieh  lo  his  regret,  Ur.  Co 
was  riding  nlone,  and  was  unable  lo 
Ills  linpresaions  of  color  verified  by  I 
eyes  (his  own  in  that  refpvel  heinc  un 
liable  ftrna  disease);  hut  to  hi*  virt"n 
bunds  of  omnge  sod  indigo  were  pliiiJ 
diilin^iisbable. 

Oke  of  the  precepts  of  the  Law  of  ilw 
Twelve  Tubh-s.  iho  most  anolrnt  codt  0/ 
the  Itomiuin,  (prhids  the  burning  or  burn- 
ing of  dead  bodies  within  the  limitJ  ef  Iht 
city.  It  was  but  tlio  other  dav,  as  it  wtn, 
that  Ihil  simple  dictate  of  saiiita; 
deneo  came  to  be  rccogttized  *a«BC  til* 
modems. 

EiiaLian  physicians  arc  not  aBownl 

prnclije  iheir  pi-ofefiion  in  llu'  -■  1 
Chili,  without  uudergoing  an  ' 
in  medical  science,  eonduileil  1  .. 
i?b  Inni^iage.    The  Chilians  pielvuij  i<> 
excellent  snd  «ide-»pread  kiioalcJfi 
medipiue  not  attained  by  other  ml 
and  they  deny  that  Eogli&b  doclon 
equal  lo  their  standard. 

Fbok  Jouliert'a  researches  on  pbo^il 
rcfpencc.  it  appears  that  Ihia  ptoptnj 
IwasGiaed  by  arrenic  luiJ  sulphur  undir 
tain  condiIiun»,  viz.,  wheo  subjrcti-d  I 
temppmlUTc  of  :!00^  C.  and  high  prcfturt. 

.1  cCRloija  phenomenon  was  ol 
by  Bl.  Trvfca,  on  bnmmering  th« 
platinized  iridium  rpcrnily  prcpattd 
iDlurtiBlionnl  Uetrk  CammiBsio".  At 
Btruko  there  wcri-  prodnre't  roctllinur 
nous  ll.nshes,  uhich  cr<H*ed  each 
Ibe  form  of  on  \,  eitending  fn>u> 
of  Iho  bar  to  the  ixIiit.  and  al**; 
BoiDa  manner,    No  eiplanitloB  I* 
of  the  phi'UOincn'Ui, 

A  S0K1  of  Hnle.  ilatiiig  (roni  th«  ten 
polished  «lonei  lia.4  b<<rD  lound  lir  E.  Di  _ 
In  a  layer  of  ckarculJ  and  ciodrt*,  hi  lha 
ceicm  of  Gonrdan,  lUute-iiaroue.  i» 
eialed  with  Dint  iiiiph'njenu  of  IKOlittw 
typc&  The  inslrunicnl  i>  of  bMit,  saJ 
pierced  with  l«o  well  nm-f'  I  ■  !■  TH^  ■ 
ibe  fiiat  discnverr  on  .im^'il 
inglrumenl  bctoDt'i"f;  lo  I'l '  '  "> 

TiiE  Forty-seventh  ('oi'greas  of  OmW 
Physicians  and  Naturalist*  will  a«f  hh  M 
Breehiu  on  Scplember  Iftih,  ih«  alilbg  ■* 
oouiioue  liU  the  14  ih. 
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